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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Site Information

Analyst AJR Freeway/Dir of Travel [-526 EB
Agency or Company Atkins Junction 3010-EB Off to PaulCantrell EB
Date Performed 7125/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Llyes [lon Acceleration Lane Length, L, Cyes [Jon
No [Joff Deceleration Lane Length L 340 No o
Freeway Volume, V¢ 2645
L= ft Ramp Volume, Vi 28 Laoun = ft
V = vehvh Freeway Free-Flow Speed, S¢ 60.0 vV, = veh/h
! Ramp Free-Flow Speed, Sp5 45.0
Conversion to pc/h Under Base Conditions
(pcih) (Vi e\rflh 0 PHF Terrain %Truck %Rv fav fp v = V/PHF x f,,, x fp
Freeway 2645 0.90 Level 4 0 0.980 1.00 2998
Ramp 28 0.90 Level 36 0 0.847 1.00 37
UpStream
DownStream
Merge Areas Diverge Areas

Estimation of Vyo

Estimation of Vio

Viz = Ve (Pry)

Leq = (Equation 13-6 or 13-7)

Pew = using Equation (Exhibit 13-6)
1= pc/h
30rVyas pc/h (Equation 13-14 or 13-17)

Is V0V, 4, > 2,700 pch? [ Yes []No
IsVy0rVys>15*V,,/2 [JYes [1No

Vi = Vg * (Vg - VRIPrp

Leq = (Equation 13-12 or 13-13)

Pep = 1.000 using Equation (Exhibit 13-7)
1= 2998 pc/h
3 0rV, o 0 pc/h (Equation 13-14 or 13-17)

Is V3 0rV, 5, > 2,700 pc/h? [] Yes No
IsVyorV, . >15*V,2 []Yes [¥INo

If Yes\V,, = 1p3c:_/1hg()Equation 13-16, 13-18, or I Yes\V,, = 1p90)/h (Equation 13-16, 13-18, or 13-
Capacity Checks Capacity Checks
Actual Capacity LOSF? Actual Capacity LOSF?
Ve 2998 Exhibit 13-8 4600 No
Veo Exhibit 13-8 Veo=Ve-Vg| 2961 Exhibit 13-8 | 4600 No
Vr 37 Exhibit 13-10 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Viia Exhibit 13-§] Vi, 2998 Exhibit 13-8 | 4400:Al No

Level of Service Determination (if not F)

Level of Service Determination (if not F)

Dg =5.475+0.00734 v 5 + 0.0078 V., - 0.00627 L,
Dg = (pc/mifln)
LOS=  (Exhibit 13-2)

Dp, = 4.252 + 0.0086 V., - 0.009 L,
D= 27.0 (pc/mifin)
LOS=  C (Exhibit 13-2)

Speed Determination

Speed Determination

M= (Exibit 13-11)

Se=  mph (Exhibit 13-11)
S,=  mph (Exhibit 13-11)
S=  mph (Exhibit 13-13)

D,=  0.301 (Exhibit 13-12)

Ss= 546 mph (Exhibit 13-12)
S;=  NIAmph (Exhibit 13-12)
S=  546mph (Exhibit 13-13)

Copyright © 2012 University of Florida, All Rights Reserved

file:///C:/Temp/r2kDB91.tmp

HCS2010™  Version 6.41 Generated: 12/9/2014 8:36 AM

F-3913

12/9/2014



RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Site Information

Analyst AJR Freeway/Dir of Travel [-526 EB
Agency or Company Atkins Junction 3010-EB Off to PaulCantrell EB
Date Performed 7125/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Llyes [lon Acceleration Lane Length, L, Cyes [Jon
No [Joff Deceleration Lane Length L 340 No o
Freeway Volume, V¢ 2539
L= ft Ramp Volume, Vi 55 Laoun = ft
V = vehvh Freeway Free-Flow Speed, S¢ 60.0 vV, = veh/h
! Ramp Free-Flow Speed, Sp5 45.0
Conversion to pc/h Under Base Conditions
(pcih) (Vi e\rflh 0 PHF Terrain %Truck %Rv fav fp v = V/PHF x f,,, x fp
Freeway 2539 0.90 Level 3 0 0.985 1.00 2863
Ramp 55 0.90 Level 15 0 0.930 1.00 66
UpStream
DownStream
Merge Areas Diverge Areas

Estimation of Vyo

Estimation of Vio

Viz = Ve (Pry)

Leq = (Equation 13-6 or 13-7)

Pew = using Equation (Exhibit 13-6)
1= pc/h
30rVyas pc/h (Equation 13-14 or 13-17)

Is V0V, 4, > 2,700 pch? [ Yes []No
IsVy0rVys>15*V,,/2 [JYes [1No

Vi = Vg * (Vg - VRIPrp

Leq = (Equation 13-12 or 13-13)

Pep = 1.000 using Equation (Exhibit 13-7)
1= 2863 pc/h
3 0rV, o 0 pc/h (Equation 13-14 or 13-17)

Is V3 0rV, 5, > 2,700 pc/h? [] Yes No
IsVyorV, . >15*V,2 []Yes [¥INo

If Yes\V,, = 1p3c:_/1hg()Equation 13-16, 13-18, or I Yes\V,, = 1p9<:)/h (Equation 13-16, 13-18, or 13-
Capacity Checks Capacity Checks
Actual Capacity LOSF? Actual Capacity LOSF?
Ve 2863 Exhibit 13-8 4600 No
Veo Exhibit 13-8 Veo=Ve-Vg| 2797 Exhibit 13-8 | 4600 No
Vr 66 Exhibit 13-10 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Viia Exhibit 13-§] Vi, 2863 Exhibit 13-8 | 4400:Al No

Level of Service Determination (if not F)

Level of Service Determination (if not F)

Dg =5.475+0.00734 v 5 + 0.0078 V., - 0.00627 L,
Dg = (pc/mifln)
LOS=  (Exhibit 13-2)

Dp, = 4.252 + 0.0086 V., - 0.009 L,
D= 25.8 (pc/mifin)
LOS=  C (Exhibit 13-2)

Speed Determination

Speed Determination

M= (Exibit 13-11)

Se=  mph (Exhibit 13-11)
S,=  mph (Exhibit 13-11)
S=  mph (Exhibit 13-13)

D,=  0.304 (Exhibit 13-12)

Ss=  54.5mph (Exhibit 13-12)
S;=  NIAmph (Exhibit 13-12)
S=  545mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AJR Freeway/Dir of Travel 1-526 EB
Agency or Company Atkins Junction 3020-EB Off to PaulCantrell WB
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Clyes [on -
Acceleration Lane Length, LA [Yes [Jon
No [Joff Deceleration Lane Length L 600 No o
Freeway Volume, V¢ 2617
Ly = ft Ramp Volume, Vg 178 Laown =t
V = vehvh Freeway Free-Flow Speed, S¢ 60.0 vV, = veh/h
! Ramp Free-Flow Speed, Sco 25.0
Conversion to pc/h Under Base Conditions
\ , -
(pcih) (Veh/hr) PHF Terrain %Truck %Rv fav fp v = V/PHF x f,,, x fp
Freeway 2617 0.90 Level 10 0 0.952 1.00 3053
Ramp 178 0.90 Level 8 0 0.962 1.00 206
UpStream
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Viz = Ve (Pry) Vig=Vr + (Ve - VR)Prp
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pew = using Equation (Exhibit 13-6) Pep = 1.000 using Equation (Exhibit 13-7)
127 pc/h 2= 3053 pc/h
30rVyas pc/h (Equation 13-14 or 13-17) 30rV, a4 0 pc/h (Equation 13-14 or 13-17)
IsVyorV, 5, >2,700 pc/h? []Yes [1No Is V3 0rV, 5, > 2,700 pc/h? [] Yes No
IsViorV, 2, >15"V,2 [JYes [INo IsVyorV, ., >15*V,,2 [JYes No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or 13-
If Yes,V12a 13-19) If Yes,V1251 19)
Capacity Checks Capacity Checks
Actual Capacity LOSF? Actual Capacity LOSF?
Ve 3053 Exhibit 13-8 4600 No
Veo Exhibit 13-8 Veo=Ve-Vg| 2847 Exhibit 13-8 4600 No
Vr 206 Exhibit 13-10] 1900 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Viiz Exhibit 13-8| Vi, 3053 Exhibit 13-8 | 4400:All No

Level of Service Determination (if not F)

Level of Service Determination (if not F)

Dg =5.475+0.00734 v 5 + 0.0078 V., - 0.00627 L,
Dg = (pc/mifln)
LOS=  (Exhibit 13-2)

Dp, = 4.252 + 0.0086 V., - 0.009 L,
D= 25.1 (pc/mifin)
LOS=  C (Exhibit 13-2)

Speed Determination

Speed Determination

M= (Exibit 13-11)

Se=  mph (Exhibit 13-11)
S,=  mph (Exhibit 13-11)
S=  mph (Exhibit 13-13)

D,= 0577 (Exhibit 13-12)

Ss=  49.6 mph (Exhibit 13-12)
S;=  NIAmph (Exhibit 13-12)
S= 496 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AJR Freeway/Dir of Travel 1-526 EB
Agency or Company Atkins Junction 3020-EB Off to PaulCantrell WB
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Clyes [on -
Acceleration Lane Length, LA [Yes [Jon
No [Joff Deceleration Lane Length L 600 No o
Freeway Volume, V¢ 2484
Ly = ft Ramp Volume, Vg 587 Laown =t
V = vehvh Freeway Free-Flow Speed, S¢ 60.0 vV, = veh/h
! Ramp Free-Flow Speed, Sco 25.0
Conversion to pc/h Under Base Conditions
\ , -
(pcih) (Veh/hr) PHF Terrain %Truck %Rv fav fp v = V/PHF x f,,, x fp
Freeway 2484 0.90 Level 9 0 0.957 1.00 2884
Ramp 587 0.90 Level 2 0 0.990 1.00 659
UpStream
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Viz = Ve (Pry) Vig=Vr + (Ve - VR)Prp
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pew = using Equation (Exhibit 13-6) Pep = 1.000 using Equation (Exhibit 13-7)
127 pc/h 2= 2884 pci/h
30rVyas pc/h (Equation 13-14 or 13-17) 30rV, a4 0 pc/h (Equation 13-14 or 13-17)
IsVyorV, 5, >2,700 pc/h? []Yes [1No Is V3 0rV, 5, > 2,700 pc/h? [] Yes No
IsViorV, 2, >15"V,2 [JYes [INo IsVyorV, ., >15*V,,2 [JYes No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or 13-
If Yes,V12a 13-19) If Yes,V1251 19)
Capacity Checks Capacity Checks
Actual Capacity LOSF? Actual Capacity LOSF?
Ve 2884 Exhibit 13-8 4600 No
Veo Exhibit 13-8 Veo=Ve-Vr| 2225 Exhibit 13-8 4600 No
Vr 659 Exhibit 13-10] 1900 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Viiz Exhibit 13-8| Vi, 2884 Exhibit 13-8 | 4400:All No

Level of Service Determination (if not F)

Level of Service Determination (if not F)

Dg =5.475+0.00734 v 5 + 0.0078 V., - 0.00627 L,
Dg = (pc/mifln)
LOS=  (Exhibit 13-2)

Dp, = 4.252 + 0.0086 V., - 0.009 L,
D= 23.7 (pc/mifin)
LOS=  C (Exhibit 13-2)

Speed Determination

Speed Determination

M= (Exibit 13-11)

Se=  mph (Exhibit 13-11)
S,=  mph (Exhibit 13-11)
S=  mph (Exhibit 13-13)

D,= 0617 (Exhibit 13-12)

Ss= 489 mph (Exhibit 13-12)
S;=  NIAmph (Exhibit 13-12)
S= 489 mph (Exhibit 13-13)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /I-526 EB
IAgency or Company Atkins From/To ggi;é(-:PoanuIC WB Off to
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year g%B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [ |Des.(N) [|Planning Data
Flow Inputs
\Volume, V 2439 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 10
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fy = VI1+P(E1 - 1) + Pr(Eg - 110.952
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 60.0 mph FFS 60.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
v, = (V or DDHV) / (PHF x N fy, 9
1423 pc/h/in v, = (V or DDHV) / (PHF x N x f,,,,
X fp) 1) pc/h/in
S 60.0 mph s P o
m
D = v, /'S 23.7 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS C P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed Ex, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /I-526 EB
IAgency or Company Atkins From/To ggi;é(-:PoanuIC WB Off to
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year g(i)t;B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [ |Des.(N) [|Planning Data
Flow Inputs
\Volume, V 1897 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 9
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fry = VI1+P(E1 - 1) + Pr(Eg - 110.957
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 60.0 mph FFS 60.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
v, = (V or DDHV) / (PHF x N fy, 9
1101 pc/h/in v, = (V or DDHV) / (PHF x N x f,,,,
X fp) 1) pc/h/in
S 60.0 mph s P o
m
D = v, /'S 18.4 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS C P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, v_ - Exhibits 11-2,
p
DDHYV - Directional design hour volume 11-3
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
|General Information Site Information
Analyst AJR Freeway/Dir of Travel I-526 EB
IAgency or Company Atkins Junction 3030-EB On from Paul Cantrell
Date Performed 712512014 Jurisdiction
Analysis Time Period AM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
[lyes [lon .
Acceleration Lane Length, L, 850 [Yes []on
No ] off Deceleration Lane Length L No Cox
Freeway Volume, V 2439
L, = ft Ramp Volume, Vi 1662 Loon = 1t
V. = veh/h Freeway Free-Flow Speed, S, 60.0 v, = veh/h
Ramp Free-Flow Speed, Scp 450
|Conversion to pc/h Under Base Conditions
v . _

(pclh) (Veh/hn) PHF Terrain %Truck %Rv Ty fp v = V/PHF x f,, x fp
Freeway 2439 0.90 Level 10 0 0.952 1.00 2846
Ramp 1662 0.90 Level 19 0 0.913 1.00 2022
UpStream
DownStream

Merge Areas Diverge Areas
Estimation of v ¢, Estimation of v,
Vi = Ve (Pey) Vi2 = Ve * (Ve - Vr)Pep
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pev = 1.000 using Equation (Exhibit 13-6) Pep = using Equation (Exhibit 13-7)
2= 2846 pc/h 2= pcih
30 Va4 0 pc/h (Equation 13-14 or 13-17) 30r Vo pc/h (Equation 13-14 or 13-17)
IsVyorV, .,>2,700pc/h? []Yes No Is Vy0rV, 4, >2,700 pc/h? []Yes []No
IsVyorV, ., >1.5*V,,2 [Jyes [“INo IsViorV, ., >15*V,,2 [JYes []No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or
If Yes,\V,y, 13-19) If Yes,V,,, 13-19)
|Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 13-8
Vo 4868 | Exhibit 13-8 Yes  [Vro=VE-VR Exhibit 13-8
v Exhibit 13-
R 10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo 4868 Exhibit 13-8| 4600:All Yes Vio Exhibit 13-8 |
ILevel of Service Determination (if not F) Level of Service Determination (if not F)
D =5.475+0.00734 v 5 +0.0078 V., - 0.00627 L, Dy =4.252 + 0.0086 V,, - 0.009 L
Dg = 37.2 (pc/mifln) Dy = (pc/mifin)
LOS = F (Exhibit 13-2) LOS=  (Exhibit 13-2)
Speed Determination Speed Determination
M= 0.752 (Exibit 13-11) D,=  (Exhibit 13-12)
Se= 46,5 mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S,=  N/A mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S = 46.5 mph (Exhibit 13-13) S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
|General Information Site Information
Analyst AJR Freeway/Dir of Travel I-526 EB
IAgency or Company Atkins Junction 3030-EB On from Paul Cantrell
Date Performed 4/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
[lyes [lon .
Acceleration Lane Length, L, 850 [Yes []on
No ] off Deceleration Lane Length L No Cox
Freeway Volume, V 1897
Lop = ft Ramp Volume, Vg 1457 Lgoun = ft
V. = veh/h Freeway Free-Flow Speed, S, 60.0 v, = veh/h
Ramp Free-Flow Speed, Scp 450
|Conversion to pc/h Under Base Conditions
v . _

(pclh) (Veh/hn) PHF Terrain %Truck %Rv Ty fp v = V/PHF x f,, x fp
Freeway 1897 0.90 Level 9 0 0.957 1.00 2203
Ramp 1457 0.90 Level 18 0 0.917 1.00 1765
UpStream
DownStream

Merge Areas Diverge Areas
Estimation of v ¢, Estimation of v,
Vi = Ve (Pey) Vi2 = Ve * (Ve - Vr)Pep
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pev = 1.000 using Equation (Exhibit 13-6) Pep = using Equation (Exhibit 13-7)
2= 2203 pc/h 2= pcih
30 Va4 0 pc/h (Equation 13-14 or 13-17) 30r Vo pc/h (Equation 13-14 or 13-17)
IsVyorV, .,>2,700pc/h? []Yes No Is Vy0rV, 4, >2,700 pc/h? []Yes []No
IsVyorV, ., >1.5*V,,2 [Jyes [“INo IsViorV, ., >15*V,,2 [JYes []No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or
If Yes,\V,y, 13-19) If Yes,V,,, 13-19)
|Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 13-8
Vo 3068 | Exhibit 13-8 No  [Vro=Ve-Vr Exhibit 13-8
v Exhibit 13-
R 10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo 3968 Exhibit 13-8| 4600:All No Vio Exhibit 13-8 |
ILevel of Service Determination (if not F) Level of Service Determination (if not F)
D =5.475+0.00734 v 5 +0.0078 V., - 0.00627 L, Dy =4.252 + 0.0086 V,, - 0.009 L
Dg = 30.3 (pc/mifln) Dy = (pc/mifin)
LOS = D (Exhibit 13-2) LOS=  (Exhibit 13-2)
Speed Determination Speed Determination
M= 0.451 (Exibit 13-11) D= (Exhibit 13-12)
Se=  51.9 mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S,=  N/A mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S = 51.9 mph (Exhibit 13-13) S = mph (Exhibit 13-13)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /I-526 EB
IAgency or Company Atkins From/To fgzg s- Paul Cantrell to
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year g%B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [1Des.(N) []Planning Data
Flow Inputs
\Volume, V 4101 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 10
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fy = VI1+P(E1 - 1) + Pr(Eg - 110.952
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 60.0 mph FFS 60.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f, 9
’ 2392 pc//in - |v, = (V or DDHV)/ (PHF x N x f,,
X fp) 1) pc/h/in
S 48.6 mph s P o
m
D= v, /'S 49.2 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS F P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed Ex, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /I-526 EB
IAgency or Company Atkins From/To fgzg s- Paul Cantrell to
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year g(i)t;B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [1Des.(N) []Planning Data
Flow Inputs
\Volume, V 3354 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 9
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fry = VI1+P1(Eq - 1) + PR(Eg - 110.957
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft flw mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 60.0 mph FFS 60.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f, 9
’ 1947 pc/h/in - |v, = (V or DDHV)/ (PHF x N x f,,
X fp) 1) pc/h/in
S 57.8 mph s P o
m
D = v, /'S 33.7 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS D P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
V' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13 . - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, v_ - Exhibits 11-2,
p
DDHYV - Directional design hour volume 11-3
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Site Information

Analyst AJR Freeway/Dir of Travel [-526 EB

Agency or Company Atkins Junction 3050-EB Off to Leeds

Date Performed 7/25/2014 Jurisdiction

Analysis Time Period AM Peak Analysis Year 2018 Build - River Center Site

Project Description  Navy Base ICTF

Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Clyes [on -
Acceleration Lane Length, LA [Yes [Jon
No [Joff Deceleration Lane Length L 325 No o
Freeway Volume, V¢ 4101
Ly = ft Ramp Volume, Vg 667 Laown =t
v, = vehvh Freeway Free-Flow Speed, S¢ 60.0 vV, = veh/h
Ramp Free-Flow Speed, S5 45.0
Conversion to pc/h Under Base Conditions
\ , -
(pcih) (Veh/hr) PHF Terrain %Truck %Rv fav fp v = V/PHF x f,,, x fp
Freeway 4101 0.90 Level 10 0 0.952 1.00 4785
Ramp 667 0.90 Level 8 0 0.962 1.00 771
UpStream
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Vig = Ve (Pey) Vi2 = Vr * (Ve - Vr)Prp
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pew = using Equation (Exhibit 13-6) Pep = 1.000 using Equation (Exhibit 13-7)
1= pc/h 1= 4785 pc/h
30rVyas pc/h (Equation 13-14 or 13-17) 30rV, a4 0 pc/h (Equation 13-14 or 13-17)
IsVyorV, 5, >2,700 pc/h? []Yes [1No Is V3 0rV, 5, > 2,700 pc/h? [] Yes No
IsViorV, 2, >15"V,2 [JYes [INo IsVyorV, ., >15*V,,2 [JYes No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or 13-
If Yes,V12a 13-19) If Yes,V1251 19)
Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve 4785 Exhibit 13-8 4600 Yes
Veo Exhibit 13-8 Veo=Ve-Vgr| 4014 Exhibit 13-8 4600 No
Vr 771 Exhibit 13-10] 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Viiz Exhibit 13-8| Vio 4785 Exhibit 13-8 | 4400:All Yes
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dg =5.475+0.00734 v 5 + 0.0078 V., - 0.00627 L, Dg =4.252 +0.0086 V,, - 0.009 L
D= (pc/mi/ln) Dr= 425 (pc/mifin)
LOS=  (Exhibit 13-2) LOS=  F (Exhibit 13-2)
Speed Determination Speed Determination
Mg = (Exibit 13-11) D, = 0.367 (Exhibit 13-12)
Sz=  mph (Exhibit 13-11) Sg= 534 mph (Exhibit 13-12)
Sy= mph (Exhibit 13-11) So= N/A mph (Exhibit 13-12)
S = mph (Exhibit 13-13) S = 53.4 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Site Information

Analyst AJR Freeway/Dir of Travel [-526 EB
Agency or Company Atkins Junction 3050-EB Off to Leeds
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Llyes [lon Acceleration Lane Length, L, Cyes [Jon
No [Joff Deceleration Lane Length L 325 No o
Freeway Volume, V¢ 3354
Ly = ft Ramp Volume, Vg 315 Laown =t
V = vehvh Freeway Free-Flow Speed, S¢ 60.0 vV, = veh/h
! Ramp Free-Flow Speed, Sp5 45.0
Conversion to pc/h Under Base Conditions
(pcih) (Vi e\rflh 0 PHF Terrain %Truck %Rv fav fp v = V/PHF x f,,, x fp
Freeway 3354 0.90 Level 9 0 0.957 1.00 3894
Ramp 315 0.90 Level 15 0 0.930 1.00 376
UpStream
DownStream
Merge Areas Diverge Areas

Estimation of Vyo

Estimation of Vio

Viz = Ve (Pry)

Leq = (Equation 13-6 or 13-7)

Pew = using Equation (Exhibit 13-6)
1= pc/h
30rVyas pc/h (Equation 13-14 or 13-17)

Is V0V, 4, > 2,700 pch? [ Yes []No
IsVy0rVys>15*V,,/2 [JYes [1No

Vi = Vg * (Vg - VRIPrp

Leq = (Equation 13-12 or 13-13)

Pep = 1.000 using Equation (Exhibit 13-7)
1= 3894 pc/h
3 0rV, o 0 pc/h (Equation 13-14 or 13-17)

Is V3 0rV, 5, > 2,700 pc/h? [] Yes No
IsVyorV, . >15*V,2 []Yes [¥INo

If Yes\V,, = 1p3c:_/1hg()Equation 13-16, 13-18, or I Yes\V,, = 1p90)/h (Equation 13-16, 13-18, or 13-
Capacity Checks Capacity Checks
Actual Capacity LOSF? Actual Capacity LOSF?
Ve 3894 Exhibit 13-8 4600 No
Veo Exhibit 13-8 Veo=Ve-Vg| 3518 Exhibit 13-8 | 4600 No
Vr 376 Exhibit 13-10 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Viia Exhibit 13-§] Vi, 3894 Exhibit 13-8 | 4400:Al No

Level of Service Determination (if not F)

Level of Service Determination (if not F)

Dg =5.475+0.00734 v 5 + 0.0078 V., - 0.00627 L,
Dg = (pc/mifln)
LOS=  (Exhibit 13-2)

Dp, = 4.252 + 0.0086 V., - 0.009 L,
D= 34.8 (pc/mifin)
LOS= D (Exhibit 13-2)

Speed Determination

Speed Determination

M= (Exibit 13-11)

Se=  mph (Exhibit 13-11)
S,=  mph (Exhibit 13-11)
S=  mph (Exhibit 13-13)

D,=  0.332 (Exhibit 13-12)

Ss= 540 mph (Exhibit 13-12)
S;=  NIAmph (Exhibit 13-12)
S= 540 mph (Exhibit 13-13)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /I-526 EB
IAgency or Company Atkins From/To g%55 - Leeds Off to Leeds
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year g%B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [1Des.(N) []Planning Data
Flow Inputs
\Volume, V 3434 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 10
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fy = VI1+P(E1 - 1) + Pr(Eg - 110.952
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft flw mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 60.0 mph FFS 60.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f, 9
’ 2003 pc//in - |v, = (V or DDHV)/ (PHF x N x f,,
X fp) 1) pc/h/in
S 57.1 mph S P .
m
D = v, /'S 35.1 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS E P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
V' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13 . - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /I-526 EB
IAgency or Company Atkins From/To g%55 - Leeds Off to Leeds
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year g(i)t;B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [ |Des.(N) [|Planning Data
Flow Inputs
\Volume, V 3039 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 9
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fry = VI1+P(E1 - 1) + Pr(Eg - 110.957
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 60.0 mph FFS 60.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f, 9
’ 1764 pc//in - |v, = (V or DDHV)/ (PHF x N x f,,
X fp) 1) pc/h/in
S 59.5 mph s P o
m
D= v, /'S 29.6 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS D P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3

Copyright © 2012 University of Florida, All Rights Reserved

HCS 2010™  Version 6.41

F-3926

file:///C:/Temp/f2k569A .tmp

Generated: 12/9/2014 8:43 AM

12/9/2014




FREEWAY WEAVING WORKSHEET

Navy Base ICTF

Page 1 of 1

FREEWAY WEAVING WORKSHEET
|General Information Site Information
anlnyft/com an ﬁtJlfi{ns Freeway/Dir of Travel I-526 EB
gency pany \Weaving Segment Location 3060 - Leeds to Dorchester

Pate Performed 712512014 Analysis Year 2018 Build - River Center Site
Analysis Time Period AM Peak y

Project Description Navy Base ICTF

[Inputs

\Weaving configuration One-Sided

\Weaving number of lanes, N 3 §?egen\;lzntr:¥igr)1?mum speed. S Freew?é
\Weaving segment length, L 2020ft y . P " TMIN

Freeway free-flow speed, FFS 60 mph Freevyay maximum capacity, Ci, 2300

Terrain type Level
[Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E; Exr fuy fo v (pc/h)

Ve 3132 0.90 9 0 15 1.2 0.957 1.00 3637

e 224 0.90 9 0 1.5 1.2 0.957 1.00 260

Ver 302 0.90 12 0 1.5 1.2 0.943 1.00 356

Vier 22 0.90 12 0 15 1.2 0.943 1.00 26

Vw 3663 = 4279

Viv 616

VR 0.144

[Configuration Characteristics

Minimum maneuver lanes, N, 2c |Minimum weaving lane changes, LC,,, 616 Ic/h
Interchange density, ID 1.0 int/mi |Weaving lane changes, LC,, 869 Ic/h
Minimum RF lane changes, LC,. Tlclpc |Non-weaving lane changes, LC,, 1272 Ich
Minimum FR lane changes, LCr, 1lc/pc |Total lane changes, LC, 2141 Ic/h
Minimum RR lane changes, LC. Ic/pc [Non-weaving vehicle index, 740
Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 4279 pc/h Weaving intensity factor, W 0.237
Weaving segment capacity, c,, 6175 veh/h Weaving segment speed, S 49.1 mph
Weaving segment v/c ratio 0.663 |Average weaving speed, S, 51.4 mph
Weaving segment density, D 29.1 pc/mifin |Average non-weaving speed, Sy, 48.7 mph
Level of Service, LOS D |Maximum weaving length, L, 3971 ft
[Notes

a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of
Chapter 13, "Freeway Merge and Diverge Segments".

b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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FREEWAY WEAVING WORKSHEET Page 1 of 1

Navy Base ICTF

FREEWAY WEAVING WORKSHEET
|General Information Site Information
anlnyft/com an ﬁtJlfi{ns Freeway/Dir of Travel I-526 EB
gency pany \Weaving Segment Location 3060 - Leeds to Dorchester

Pate Performed 712512014 Analysis Year 2018 Build - River Center Site
Analysis Time Period PM Peak y

Project Description Navy Base ICTF

[Inputs

\Weaving configuration One-Sided

\Weaving number of lanes, N 3 §?egen\;lzntr:¥igr)1?mum speed. S Freew?é
\Weaving segment length, L 2020ft y . P " TMIN

Freeway free-flow speed, FFS 60 mph Freevyay maximum capacity, Ci, 2300

Terrain type Level
[Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E; Exr fuy fo v (pc/h)

Ve 2679 0.90 7 0 1.5 1.2 0.966 1.00 3081

e 784 0.90 0 1.5 1.2 0.966 1.00 902

Ver 360 0.90 7 0 1.5 1.2 0.966 1.00 414

Vier 106 0.90 7 0 1.5 1.2 0.966 1.00 122

Vw 3203 = 4519

Viv 1316

VR 0.291

[Configuration Characteristics

Minimum maneuver lanes, N, 2c |Minimum weaving lane changes, LC,,, 1316 Ic/h
Interchange density, ID 1.0 int/mi |Weaving lane changes, LC,, 1569 Ic/h
Minimum RF lane changes, LC,. Tlclpc |Non-weaving lane changes, LC,, 1177 Ichh
Minimum FR lane changes, LC_, Tlc/pc |Total lane changes, LC, 2746 Ichh
Minimum RR lane changes, LC. Ic/pc [Non-weaving vehicle index, 647
Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 4519 pc/h Weaving intensity factor, W 0.288
Weaving segment v/c ratio 0.740 |Average weaving speed, S, 49.9 mph
Weaving segment density, D 33.4 pc/mifin |Average non-weaving speed, Sy, 43.3 mph
Level of Service, LOS D |Maximum weaving length, Ly, 5490 ft
[Notes

a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of
Chapter 13, "Freeway Merge and Diverge Segments".

b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /I-526 EB
IAgency or Company Atkins From/To g(;?gf;gcs)rg;es Off to
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year g%B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [ |Des.(N) [|Planning Data
Flow Inputs
\Volume, V 3356 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 9
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fry = VI1+P(E1 - 1) + Pr(Eg - 110.957
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 60.0 mph FFS 60.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
v, = (V or DDHV) / (PHF x N fy, 9
1948 pc/h/in v, = (V or DDHV) / (PHF x N x f,,,,
X fp) 1) pc/h/in
S 57.8 mph s P o
m
D = v, /'S 33.7 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS D P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /I-526 EB
IAgency or Company Atkins From/To g(;?gf;gcs)rg;es Off to
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year g(i)t;B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [1Des.(N) []Planning Data
Flow Inputs
Volume, V 3463 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 8
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fry = VI1+P(E1 - 1) + Pr(Eg - 110.962
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft flw mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 60.0 mph FFS 60.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f, 9
’ 2001 pc//in - |v, = (V or DDHV)/ (PHF x N x f,,
X fp) 1) pc/h/in
S 57.1 mph S P .
m
D = v, /'S 35.1 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS E P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
V' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13 . - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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FREEWAY WEAVING WORKSHEET

Navy Base ICTF

Page 1 of 1

FREEWAY WEAVING WORKSHEET
|General Information Site Information
anlnyft/com an ﬁtJlfi{ns Freeway/Dir of Travel I-526 EB
gency pany \Weaving Segment Location 3070 - Dorchester to Montague
Pate Performed 712512014 Analysis Year 2018 Build - River Center Site
Analysis Time Period AM Peak y
Project Description Navy Base ICTF
[Inputs
\Weaving configuration One-Sided
\Weaving number of lanes, N 3 §?egen\;lzntr:¥igr)1?mum speed. S Freew?é
\Weaving segment length, L 1515t y . P " TMIN
Freeway free-flow speed, FFS 60 mph Freevyay maximum capacity, Ci, 2300
Terrain type Level
[Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E; Exr fuy fo v (pc/h)
Ve 2735 0.90 9 0 15 1.2 0.957 1.00 3176
e 548 0.90 19 0 15 1.2 0.913 1.00 667
Ver 621 0.90 10 0 1.5 1.2 0.952 1.00 725
Vier 124 0.90 19 0 15 1.2 0.913 1.00 151
Vw 3327 = 4719
Viv 1392
VR 0.295
[Configuration Characteristics
Minimum maneuver lanes, N, 2c |Minimum weaving lane changes, LC,,, 1392 Ic/h
Interchange density, ID 0.8 int/mi |Weaving lane changes, LC,, 1588 Ic/h
Minimum RF lane changes, LC,. Tlclpc |Non-weaving lane changes, LC,, 929 Ich
Minimum FR lane changes, LC., Tlc/pc |Total lane changes, LC, 2517 Ic/h
Minimum RR lane changes, LC. Ic/pc [Non-weaving vehicle index, 403
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 4719 pc/h Weaving intensity factor, W 0.337
Weaving segment capacity, ¢, 5792 veh/h |WWeaving segment speed, S 441 mph
Weaving segment v/c ratio 0.789 |Average weaving speed, S, 48.6 mph
Weaving segment density, D 35.7 pc/mifin |Average non-weaving speed, Sy, 42.4 mph
Level of Service, LOS E  |Maximum weaving length, L, 5530 ft
[Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of
Chapter 13, "Freeway Merge and Diverge Segments".
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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FREEWAY WEAVING WORKSHEET

Navy Base ICTF

Page 1 of 1

FREEWAY WEAVING WORKSHEET
|General Information Site Information
anlnyft/com an ﬁtJlfi{ns Freeway/Dir of Travel I-526 EB
gency pany \Weaving Segment Location 3070 - Dorchester to Montague
Pate Performed 712512014 Analysis Year 2018 Build - River Center Site
Analysis Time Period PM Peak y
Project Description Navy Base ICTF
[Inputs
\Weaving configuration One-Sided
\Weaving number of lanes, N 3 §?egen\;lzntr:¥igr)1?mum speed. S Freew?é
\Weaving segment length, L 1515t y . P " TMIN
Freeway free-flow speed, FFS 60 mph Freevyay maximum capacity, Ci, 2300
Terrain type Level
[Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E; Exr fuy fo v (pc/h)
Ve 2667 0.90 8 0 15 1.2 0.962 1.00 3082
e 780 0.90 1 0 15 1.2 0.948 1.00 914
Ver 796 0.90 8 0 1.5 1.2 0.962 1.00 920
Vier 233 0.90 1 0 15 1.2 0.948 1.00 273
Vw 3355 = 5189
Viv 1834
VR 0.353
[Configuration Characteristics
Minimum maneuver lanes, N, 2c |Minimum weaving lane changes, LC,,, 1834 Ic/h
Interchange density, ID 0.8 int/mi |Weaving lane changes, LC,, 2030 Ic/h
Minimum RF lane changes, LC,. Tlclpc |Non-weaving lane changes, LC,, 934 Ichh
Minimum FR lane changes, LC_, Tlc/pc |Total lane changes, LC, 2964 Ich
Minimum RR lane changes, LC. Ic/pc [Non-weaving vehicle index, 407
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 5189 pc/h Weaving intensity factor, W 0.384
Weaving segment capacity, c,, 5608 veh/h Weaving segment speed, S 41.3 mph
Weaving segment v/c ratio 0.800 |Average weaving speed, S, 47.5 mph
Weaving segment density, D 41.9 pc/mifln |Average non-weaving speed, Sy, 38.5 mph
Level of Service, LOS E |[Maximum weaving length, L, 6164 ft
[Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of
Chapter 13, "Freeway Merge and Diverge Segments".
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /I-526 EB
IAgency or Company Atkins From/To 27222;2/;/007:2? ue to
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year g%B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [ |Des.(N) [|Planning Data
Flow Inputs
\Volume, V 3283 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 9
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fry = VI1+P1(Eq - 1) + PR(Eg - 110.957
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft flw mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 60.0 mph FFS 60.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f, 9
P 1906 c/h/in v, =(Vor DDHV)/ (PHF x N x f
p p HV
X fp) 1) pc/h/in
S 58.3 mph s P o
m
D = v, /'S 32.7 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS D P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /I-526 EB
IAgency or Company Atkins From/To 27222;2/;/007:2? ue to
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year g(i)t;B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [1Des.(N) []Planning Data
Flow Inputs
\Volume, V 3447 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 9
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fry = VI1+P(E1 - 1) + Pr(Eg - 110.957
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft flw mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 60.0 mph FFS 60.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f, 9
’ 2001 pc//in - |v, = (V or DDHV)/ (PHF x N x f,,
X fp) 1) pc/h/in
S 57.1 mph S P .
m
D = v, /'S 35.1 pc/mi/ln P .
D = A /'S pc/mi/ln
LOS E '
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
V' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13 . - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AJR Freeway/Dir of Travel [-526 EB
Agency or Company Atkins Junction 3090-EB Off to International\WB
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Clyes [on -
Acceleration Lane Length, LA [Yes [Jon
No [Joff Deceleration Lane Length L 700 No o
Freeway Volume, V¢ 3283
Ly = ft Ramp Volume, Vg 629 Laown =t
V = vehvh Freeway Free-Flow Speed, S¢ 60.0 vV, = veh/h
! Ramp Free-Flow Speed, Sco 25.0
Conversion to pc/h Under Base Conditions
\ , -
(pcih) (Veh/hr) PHF Terrain %Truck %Rv fav fp v = V/PHF x f,,, x fp
Freeway 3283 0.90 Level 9 0 0.957 1.00 3812
Ramp 629 0.90 Level 8 0 0.962 1.00 727
UpStream
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Viz = Ve (Pry) Vig=Vr + (Ve - VR)Prp
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pew = using Equation (Exhibit 13-6) Pep = 1.000 using Equation (Exhibit 13-7)
127 pc/h 2= 3812 pc/h
30rVyas pc/h (Equation 13-14 or 13-17) 30rV, a4 0 pc/h (Equation 13-14 or 13-17)
IsVyorV, 5, >2,700 pc/h? []Yes [1No Is V3 0rV, 5, > 2,700 pc/h? [] Yes No
IsViorV, 2, >15"V,2 [JYes [INo IsVyorV, ., >15*V,,2 [JYes No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or 13-
If Yes,V12a 13-19) If Yes,V1251 19)
Capacity Checks Capacity Checks
Actual Capacity LOSF? Actual Capacity LOSF?
Ve 3812 Exhibit 13-8 4600 No
Veo Exhibit 13-8 Veo=Ve-Vgr| 3085 Exhibit 13-8 4600 No
Vr 727 Exhibit 13-10] 1900 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Viiz Exhibit 13-8| Vi, 3812 Exhibit 13-8 | 4400:All No

Level of Service Determination (if not F)

Level of Service Determination (if not F)

Dg =5.475+0.00734 v 5 + 0.0078 V., - 0.00627 L,
Dg = (pc/mifln)
LOS=  (Exhibit 13-2)

Dp, = 4.252 + 0.0086 V., - 0.009 L,
D= 30.7 (pc/mifin)
LOS= D (Exhibit 13-2)

Speed Determination

Speed Determination

M= (Exibit 13-11)

Se=  mph (Exhibit 13-11)
S,=  mph (Exhibit 13-11)
S=  mph (Exhibit 13-13)

D,=  0.623 (Exhibit 13-12)

Ss= 488 mph (Exhibit 13-12)
S;=  NIAmph (Exhibit 13-12)
S= 488 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AJR Freeway/Dir of Travel [-526 EB
Agency or Company Atkins Junction 3090-EB Off to International\WB
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Clyes [on -
Acceleration Lane Length, LA [Yes [Jon
No [Joff Deceleration Lane Length L 700 No o
Freeway Volume, V¢ 3447
Ly = ft Ramp Volume, Vg 646 Laown =t
V = vehvh Freeway Free-Flow Speed, S¢ 60.0 vV, = veh/h
! Ramp Free-Flow Speed, Sco 25.0
Conversion to pc/h Under Base Conditions
\ , -
(pcih) (Veh/hr) PHF Terrain %Truck %Rv fav fp v = V/PHF x f,,, x fp
Freeway 3447 0.90 Level 9 0 0.957 1.00 4002
Ramp 646 0.90 Level 7 0 0.966 1.00 743
UpStream
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Viz = Ve (Pry) Vig=Vr + (Ve - VR)Prp
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pew = using Equation (Exhibit 13-6) Pep = 1.000 using Equation (Exhibit 13-7)
1= pc/h 1= 4002 pc/h
30rVyas pc/h (Equation 13-14 or 13-17) 30rV, a4 0 pc/h (Equation 13-14 or 13-17)
IsVyorV, 5, >2,700 pc/h? []Yes [1No Is V3 0rV, 5, > 2,700 pc/h? [] Yes No
IsViorV, 2, >15"V,2 [JYes [INo IsVyorV, ., >15*V,,2 [JYes No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or 13-
If Yes,V12a 13-19) If Yes.,V1251 19)
Capacity Checks Capacity Checks
Actual Capacity LOSF? Actual Capacity LOSF?
Ve 4002 Exhibit 13-8 4600 No
Veo Exhibit 13-8 Veo=Ve-Vgr| 3259 Exhibit 13-8 4600 No
Vg 743 Exhibit 13-10] 1900 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo Exhibit 13-8| Vi, 4002 Exhibit 13-8 | 4400:All No

Level of Service Determination (if not F)

Level of Service Determination (if not F)

Dg =5.475+0.00734 v 5 + 0.0078 V., - 0.00627 L,
Dg = (pc/mifln)
LOS=  (Exhibit 13-2)

Dp, = 4.252 + 0.0086 V., - 0.009 L,
D= 324 (pc/mifin)
LOS= D (Exhibit 13-2)

Speed Determination

Speed Determination

M= (Exibit 13-11)

Se=  mph (Exhibit 13-11)
S,=  mph (Exhibit 13-11)
S=  mph (Exhibit 13-13)

D,=  0.625 (Exhibit 13-12)

Ss= 488 mph (Exhibit 13-12)
S;=  NIAmph (Exhibit 13-12)
S= 488 mph (Exhibit 13-13)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /I-526 EB
IAgency or Company Atkins From/To g%%' Inter WB Off to Inter
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year g%B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [ |Des.(N) [|Planning Data
Flow Inputs
\Volume, V 2654 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 10
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fry = VI1+P1(Eq - 1) + PR(Eg - 110.952
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 60.0 mph FFS 60.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f, 9
’ 1548 pc//in - |v, = (V or DDHV)/ (PHF x N x f,,
X fp) 1) pc/h/in
S 60.0 mph s P o
m
D = v, /'S 25.8 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS C P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /I-526 EB
IAgency or Company Atkins From/To g%%' Inter WB Off to Inter
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year g(i)t;B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [1Des.(N) []Planning Data
Flow Inputs
\Volume, V 2801 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 9
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fry = VI1+P1(Eq - 1) + PR(Eg - 110.957
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft flw mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 60.0 mph FFS 60.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
v, = (V or DDHV) / (PHF x N fy, 9
1626 pc/h/in v, = (V or DDHV) / (PHF x N x fy,,,
X fp) 1) pc/h/in
S 60.0 mph s P o
m
D = v, /'S 27.1 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS D P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
V' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13 . - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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FREEWAY WEAVING WORKSHEET Page 1 of 1

Navy Base ICTF

FREEWAY WEAVING WORKSHEET
|General Information Site Information
anlnyft/com an ﬁtJlfi{ns Freeway/Dir of Travel I-526 EB
gency pany \Weaving Segment Location 3100 - International to |-26

Pate Performed 712512014 Analysis Year 2018 Build - River Center Site
Analysis Time Period AM Peak y

Project Description Navy Base ICTF

[Inputs

\Weaving configuration One-Sided

\Weaving number of lanes, N 3 §?egen\;lzntr:¥igr)1?mum speed. S Freew?é
\Weaving segment length, L 2025ft y . P " TMIN

Freeway free-flow speed, FFS 55 mph Freevyay maximum capacity, Ci, 2250

Terrain type Level
[Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E; Exr fuy fo v (pc/h)

Ve 1233 0.90 10 0 15 1.2 0.952 1.00 1439
e 589 0.90 10 0 15 1.2 0.952 1.00 687

Ver 1421 0.90 11 0 1.5 1.2 0.948 1.00 1666
Vier 678 0.90 1 0 15 1.2 0.948 1.00 795
Vw 2234 = 4587

Viv 2353

VR 0.513

[Configuration Characteristics

Minimum maneuver lanes, N, 3|c |Minimum weaving lane changes, LC,,, 687 Ic/h
Interchange density, ID 1.0 int/mi |Weaving lane changes, LC,, 941 Ic/h
Minimum RF lane changes, LC,. Tlclpc |Non-weaving lane changes, LC,, 980 Ich
Minimum FR lane changes, LC., 0lclpc [Total lane changes, LC, 1921 Ic/h
Minimum RR lane changes, LC. Ic/pc [Non-weaving vehicle index, 452
Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 4587 pclh Weaving intensity factor, W 0.217
Weaving segment capacity, c,, 5469 veh/h Weaving segment speed, S 45.2 mph
Weaving segment v/c ratio 0.799 |Average weaving speed, S, 47.9 mph
Weaving segment density, D 33.8 pc/mi/in |Average non-weaving speed, Sy, 42.7 mph
Level of Service, LOS D |Maximum weaving length, Ly, 6412 ft
[Notes

a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of
Chapter 13, "Freeway Merge and Diverge Segments".

b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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FREEWAY WEAVING WORKSHEET

Navy Base ICTF

Page 1 of 1

FREEWAY WEAVING WORKSHEET
|General Information Site Information
anlnyft/com an ﬁtJlfi{ns Freeway/Dir of Travel I-526 EB
gency pany \Weaving Segment Location 3100 - International to |-26

Pate Performed 112512014 Analysis Year 2018 Build - River Center Site
Analysis Time Period PM Peak y

Project Description Navy Base ICTF

[Inputs

\Weaving configuration One-Sided

\Weaving number of lanes, N 3 §?egen\;lzntr:¥igr)1?mum speed. S Freew?é
\Weaving segment length, L 2025ft y . P " TMIN

Freeway free-flow speed, FFS 55 mph Freevyay maximum capacity, Ci, 2250

Terrain type Level
[Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E; Exr fuy fo v (pc/h)

Ve 1352 0.90 9 0 1.5 1.2 0.957 1.00 1570
e 911 0.90 9 0 1.5 1.2 0.957 1.00 1058
Ver 1449 0.90 9 0 1.5 1.2 0.957 1.00 1682
Vier 977 0.90 9 0 1.5 1.2 0.957 1.00 1134
Vw 2704 = 5444

Viv 2740

VR 0.503

[Configuration Characteristics

Minimum maneuver lanes, N, 3|c |Minimum weaving lane changes, LC,,, 1058 Ic/h
Interchange density, ID 1.0 int/mi |Weaving lane changes, LC,, 1312 Ic/h
Minimum RF lane changes, LC,. Tlclpc |Non-weaving lane changes, LC,, 1077 Ichh
Minimum FR lane changes, LC_, Olc/pc |Total lane changes, LC,, | 2389 Ic/h
Minimum RR lane changes, LC. Ic/pc [Non-weaving vehicle index, 548
Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 5444 pc/h Weaving intensity factor, W 0.257
Weaving segment capacity, ¢, 5501 veh/h |WWeaving segment speed, S 42.4 mph
Weaving segment v/c ratio 0.944 |Average weaving speed, S, 46.8 mph
Weaving segment density, D 42.8 pc/mifln |Average non-weaving speed, Sy, 38.7 mph
Level of Service, LOS E  |Maximum weaving length, L, 6299 ft
[Notes

a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of
Chapter 13, "Freeway Merge and Diverge Segments".

b. For volumes that exceed the weaving segment capacity, the level of service is "F".

Copyright © 2012 University of Florida, All Rights Reserved

HCS 2010™ Version 6.41 Generated: 12/9/2014 8:52 AM

F-3940

file:///C:/Temp/s2kAF06.tmp

12/9/2014



BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET

General Information

|Site Information

Peak-Hr Prop. of AADT, K
Peak-Hr Direction Prop, D
DDHV = AADT xK x D veh/h

Analyst AJR Highway/Direction of Travel /I-526 EB
Agency or Company Atkins From/To CéLOS-I-26 Off to 1-26 EB CD
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year g%B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [ |Des.(N) [|Planning Data
Flow Inputs
\Volume, V 1822 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 17

%RVs, P 0

General Terrain: Level

Grade % Length mi
Up/Down %

[Calculate Flow Adjustments

fo 1.00 Er 1.2
E; 1.5 fry = VI1+P(E1 - 1) + Pr(Eg - 110.922
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 55.0 mph FFS 55.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f, 9
’ 1098 pc//in - |v, = (V or DDHV)/ (PHF x N x f,,
X fp) 1) pc/h/in
S 55.0 mph s P o
m
D = v, /'S 20.0 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS C P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed Ex, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET

General Information

|Site Information

Peak-Hr Prop. of AADT, K
Peak-Hr Direction Prop, D
DDHV = AADT xK x D veh/h

Analyst AJR Highway/Direction of Travel /I-526 EB
Agency or Company Atkins From/To CéLOS-I-26 Off to 1-26 EB CD
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year g(i)t;B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [ |Des.(N) [|Planning Data
Flow Inputs
\Volume, V 2263 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 15

%RVs, P 0

General Terrain: Level

Grade % Length mi
Up/Down %

[Calculate Flow Adjustments

fo 1.00 Er 1.2
E; 1.5 fy = VI1+P(E1 - 1) + Pr(Eg - 110.930
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 55.0 mph FFS 55.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f, 9
’ 1352 pc//in - |v, = (V or DDHV)/ (PHF x N x f,,
X fp) 1) pc/h/in
S 55.0 mph s P o
m
D = v, /'S 24.6 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS C P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed Ex, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
Copyright © 2012 University of Florida, All Rights Reserved HCS 2010™  Version 6.41 Generated: 12/9/2014 8:54 AM
F-3942
file:///C:/Temp/f2kB1B4.tmp 12/9/2014



RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
|General Information Site Information
Analyst AJR Freeway/Dir of Travel I-526 EB
IAgency or Company Atkins Junction 3110-EB On from I-26 EB
Date Performed 712512014 Jurisdiction
Analysis Time Period AM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
[lyes [lon .
Acceleration Lane Length, L, 625 [Yes []on
No ] off Deceleration Lane Length L No Cox
Freeway Volume, V 1822
Lop = ft Ramp Volume, Vg 1365 Lgoun = ft
V. = veh/h Freeway Free-Flow Speed, S 55.0 v, = veh/h
Ramp Free-Flow Speed, Scp 25.0
|Conversion to pc/h Under Base Conditions
v . _

(pclh) (Veh/hn) PHF Terrain %Truck %Rv Ty fp v = V/PHF x f,, x fp
Freeway 1822 0.90 Level 17 0 0.922 1.00 2197
Ramp 1365 0.90 Level 53 0 0.791 1.00 1919
UpStream
DownStream

Merge Areas Diverge Areas
Estimation of v ¢, Estimation of v,
Viz = Ve (Pry) Vi = Ve * (Ve - VR)Prp
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pev = 1.000 using Equation (Exhibit 13-6) Pep = using Equation (Exhibit 13-7)
2= 2197 pc/h 2= pcih
30 Va4 0 pc/h (Equation 13-14 or 13-17) 30r Vo pc/h (Equation 13-14 or 13-17)
IsVyorV, .,>2,700pc/h? []Yes No Is Vy0rV, 4, >2,700 pc/h? []Yes []No
IsVyorV, ., >1.5*V,,2 [Jyes [“INo IsViorV, ., >15*V,,2 [JYes []No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or
If Yes,\V,y, 13-19) If Yes,V,,, 13-19)
|Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 13-8
Vo 4116 |Exhibit 13-8 No  [Vro=Ve-Vr Exhibit 13-8
v Exhibit 13-
R 10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo 4116 Exhibit 13-8| 4600:All No Vio Exhibit 13-8 |
ILevel of Service Determination (if not F) Level of Service Determination (if not F)
D =5.475+0.00734 v 5 +0.0078 V., - 0.00627 L, Dy =4.252 + 0.0086 V,, - 0.009 L
Dg = 32.8 (pc/mifln) Dy = (pc/mifin)
LOS = D (Exhibit 13-2) LOS=  (Exhibit 13-2)
Speed Determination Speed Determination
Mg=  0.529 (Exibit 13-11) D= (Exhibit 13-12)
Se=  48.1 mph (Exhibit 13-11) Sk=  mph (Exhibit 13-12)
S,=  N/A mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S = 48.1 mph (Exhibit 13-13) S = mph (Exhibit 13-13)
Copyright © 2012 University of Florida, All Rights Reserved HCS2010™  Version 6.41 Generated: 12/9/2014 8:55 AM
F-3943

file:///C:/Temp/r2k198B.tmp

12/9/2014



RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
|General Information Site Information
Analyst AJR Freeway/Dir of Travel I-526 EB
IAgency or Company Atkins Junction 3110-EB On from I-26 EB
Date Performed 712512014 Jurisdiction
Analysis Time Period PM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
[lyes [lon .
Acceleration Lane Length, L, 625 [Yes []on
No ] off Deceleration Lane Length L No Cox
Freeway Volume, V 2263
L, = ft Ramp Volume, Vi 1116 Loon = 1t
V. = veh/h Freeway Free-Flow Speed, S 55.0 v, = veh/h
Ramp Free-Flow Speed, Scp 25.0
|Conversion to pc/h Under Base Conditions
v . _

(pclh) (Veh/hn) PHF Terrain %Truck %Rv Ty fp v = V/PHF x f,, x fp
Freeway 2263 0.90 Level 15 0 0.930 1.00 2703
Ramp 1116 0.90 Level 55 0 0.784 1.00 1581
UpStream
DownStream

Merge Areas Diverge Areas
Estimation of v ¢, Estimation of v,
Vi2 = Ve (Pey) Vig = Vg + (Ve - VR)Pep
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pev = 1.000 using Equation (Exhibit 13-6) Pep = using Equation (Exhibit 13-7)
2= 2703 pc/h 2= pcih
30 Va4 0 pc/h (Equation 13-14 or 13-17) 30r Vo pc/h (Equation 13-14 or 13-17)
IsVyorV, .,>2,700pc/h? []Yes No Is Vy0rV, 4, >2,700 pc/h? []Yes []No
IsVyorV, ., >1.5*V,,2 [Jyes [“INo IsViorV, ., >15*V,,2 [JYes []No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or
If Yes,\V,y, 13-19) If Yes,V,,, 13-19)
|Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 13-8
Vo 4284 |Exhibit 13-8 No  [Vro=Ve-Vr Exhibit 13-8
v Exhibit 13-
R 10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo 4284 Exhibit 13-8| 4600:All No Vio Exhibit 13-8 |
ILevel of Service Determination (if not F) Level of Service Determination (if not F)
D =5.475+0.00734 v 5 +0.0078 V., - 0.00627 L, Dy =4.252 + 0.0086 V,, - 0.009 L
Dg = 34.2 (pc/mifln) Dy = (pc/mifin)
LOS = D (Exhibit 13-2) LOS=  (Exhibit 13-2)
Speed Determination Speed Determination
M= 0.573 (Exibit 13-11) D= (Exhibit 13-12)
Se=  47.6 mph (Exhibit 13-11) Sk=  mph (Exhibit 13-12)
S,=  N/A mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S = 47.6 mph (Exhibit 13-13) S = mph (Exhibit 13-13)
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FREEWAY WEAVING WORKSHEET Page 1 of 1

Navy Base ICTF

FREEWAY WEAVING WORKSHEET
|General Information Site Information
anlnyft/com an ﬁtJlfi{ns Freeway/Dir of Travel I-526 EB
gency pany \Weaving Segment Location 3120 - 1-26 WB to Rivers Ave

Pate Performed 712512014 Analysis Year 2018 Build - River Center Site
Analysis Time Period AM Peak y

Project Description Navy Base ICTF

[Inputs

\Weaving configuration One-Sided

\Weaving number of lanes, N 3 §?egen\;lzntr:¥igr)1?mum speed. S Freew?é
\Weaving segment length, L 1615ft y . P " TMIN

Freeway free-flow speed, FFS 55 mph Freevyay maximum capacity, Ci, 2250

Terrain type Level
[Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E; Exr fuy fo v (pc/h)

Ve 2981 0.90 17 0 15 1.2 0.922 1.00 3594

e 467 0.90 17 0 15 1.2 0.922 1.00 563

Ver 206 0.90 19 0 1.5 1.2 0.913 1.00 251

Vier 32 0.90 19 0 1.5 1.2 0.913 1.00 39

Viv 814

VR 0.183

[Configuration Characteristics

Minimum maneuver lanes, N, 2c |Minimum weaving lane changes, LC,,, 814 Ic/h
Interchange density, ID 1.2 int/mi |Weaving lane changes, LC,, 1053 Ic/h
Minimum RF lane changes, LC,. Tlclpc |Non-weaving lane changes, LC,, 1046 Ich
Minimum FR lane changes, LC_, Tlc/pc |Total lane changes, LC, 2099 Ich
Minimum RR lane changes, LC. Ic/pc [Non-weaving vehicle index, 704
Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 4447 pcih Weaving intensity factor, W 0.278
Weaving segment capacity, c,, 5641 veh/h Weaving segment speed, S 42.7 mph
Weaving segment v/c ratio 0.727 |Average weaving speed, S, 46.3 mph
Weaving segment density, D 34.7 pc/mifin |Average non-weaving speed, Sy, 42.0 mph
Level of Service, LOS D |Maximum weaving length, Ly, 4364 ft
[Notes

a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of
Chapter 13, "Freeway Merge and Diverge Segments".

b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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FREEWAY WEAVING WORKSHEET Page 1 of 1

Navy Base ICTF

FREEWAY WEAVING WORKSHEET
|General Information Site Information
anlnyft/com an ﬁtJlfi{ns Freeway/Dir of Travel I-526 EB
gency pany \Weaving Segment Location 3120 - 1-26 WB to Rivers Ave

Pate Performed 712512014 Analysis Year 2018 Build - River Center Site
Analysis Time Period PM Peak y

Project Description Navy Base ICTF

[Inputs

\Weaving configuration One-Sided

\Weaving number of lanes, N 3 §?egen\;lzntr:¥igr)1?mum speed. S Freew?é
\Weaving segment length, L 1615ft y . P " TMIN

Freeway free-flow speed, FFS 55 mph Freevyay maximum capacity, Ci, 2250

Terrain type Level
[Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E; Exr fuy fo v (pc/h)

Ve 3047 0.90 15 0 1.5 1.2 0.930 1.00 3639

e 405 0.90 15 0 1.5 1.2 0.930 1.00 484

Ver 332 0.90 15 0 1.5 1.2 0.930 1.00 397

Vier 44 0.90 10 0 15 1.2 0.952 1.00 51

Viv 881

VR 0.193

[Configuration Characteristics

Minimum maneuver lanes, N, 2c |Minimum weaving lane changes, LC,,, 881 Ic/h
Interchange density, ID 1.2 int/mi |Weaving lane changes, LC,, 1120 Ic/h
Minimum RF lane changes, LC,. Tlclpc |Non-weaving lane changes, LC,, 1058 Ich
Minimum FR lane changes, LC., Tlc/pc |Total lane changes, LC, 2178 Ic/h
Minimum RR lane changes, LC. Ic/pc [Non-weaving vehicle index, 715
Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 4571 pc/h Weaving intensity factor, W 0.286
Weaving segment capacity, c,, 5671 veh/h Weaving segment speed, S 42.2 mph
Weaving segment v/c ratio 0.750 |Average weaving speed, S, 46.1 mph
Weaving segment density, D 36.1 pc/mi/in |Average non-weaving speed, Sy, 41.3 mph
Level of Service, LOS E |[Maximum weaving length, L, 4462 ft
[Notes

a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of
Chapter 13, "Freeway Merge and Diverge Segments".

b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AJR Freeway/Dir of Travel [-526 EB
Agency or Company Atkins Junction 3130-EB Off to Rivers NB
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Clyes [on -
Acceleration Lane Length, LA [Yes [Jon
No [Joff Deceleration Lane Length L 800 No o
Freeway Volume, V¢ 3448
Ly = ft Ramp Volume, Vg 161 Laown =t
V = vehvh Freeway Free-Flow Speed, S¢ 55.0 vV, = veh/h
! Ramp Free-Flow Speed, Sco 25.0
Conversion to pc/h Under Base Conditions
\ , -
(pcih) (Veh/hr) PHF Terrain %Truck %Rv fav fp v = V/PHF x f,,, x fp
Freeway 3448 0.90 Level 17 0 0.922 1.00 4157
Ramp 161 0.90 Level 23 0 0.897 1.00 199
UpStream
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Viz = Ve (Pry) Vig=Vr + (Ve - VR)Prp
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pew = using Equation (Exhibit 13-6) Pep = 1.000 using Equation (Exhibit 13-7)
1= pc/h 1= 4157 pc/h
30rVyas pc/h (Equation 13-14 or 13-17) 30rV, a4 0 pc/h (Equation 13-14 or 13-17)
IsVyorV, 5, >2,700 pc/h? []Yes [1No Is V3 0rV, 5, > 2,700 pc/h? [] Yes No
IsViorV, 2, >15"V,2 [JYes [INo IsVyorV, ., >15*V,,2 [JYes No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or 13-
If Yes,V12a 13-19) If Yes,V1251 19)
Capacity Checks Capacity Checks
Actual Capacity LOSF? Actual Capacity LOSF?
Ve 4157 Exhibit 13-8 4500 No
Veo Exhibit 13-8 Veo=Ve-Vg| 3958 Exhibit 13-8 4500 No
Vr 199 Exhibit 13-10] 1900 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo Exhibit 13-8| Vi, 4157 Exhibit 13-8 | 4400:All No

Level of Service Determination (if not F)

Level of Service Determination (if not F)

Dg =5.475+0.00734 v 5 + 0.0078 V., - 0.00627 L,
Dg = (pc/mifln)
LOS=  (Exhibit 13-2)

Dp, = 4.252 + 0.0086 V., - 0.009 L,
D= 328 (pc/mifin)
LOS= D (Exhibit 13-2)

Speed Determination

Speed Determination

M= (Exibit 13-11)

Se=  mph (Exhibit 13-11)
S,=  mph (Exhibit 13-11)
S=  mph (Exhibit 13-13)

D,= 0576 (Exhibit 13-12)

Ss=  47.5mph (Exhibit 13-12)
S;=  NIAmph (Exhibit 13-12)
S=  47.5mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AJR Freeway/Dir of Travel [-526 EB
Agency or Company Atkins Junction 3130-EB Off to Rivers NB
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Clyes [on -
Acceleration Lane Length, LA [Yes [Jon
No [Joff Deceleration Lane Length L 800 No o
Freeway Volume, V¢ 3452
Ly = ft Ramp Volume, Vg U3 Laown =t
V = vehvh Freeway Free-Flow Speed, S¢ 55.0 vV, = veh/h
! Ramp Free-Flow Speed, Sco 25.0
Conversion to pc/h Under Base Conditions
\ , -
(pcih) (Veh/hr) PHF Terrain %Truck %Rv fav fp v = V/PHF x f,,, x fp
Freeway 3452 0.90 Level 15 0 0.930 1.00 4123
Ramp 343 0.90 Level 9 0 0.957 1.00 398
UpStream
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Viz = Ve (Pry) Vig=Vr + (Ve - VR)Prp
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pew = using Equation (Exhibit 13-6) Pep = 1.000 using Equation (Exhibit 13-7)
1= pc/h 1= 4123 pc/h
30rVyas pc/h (Equation 13-14 or 13-17) 30rV, a4 0 pc/h (Equation 13-14 or 13-17)
IsVyorV, 5, >2,700 pc/h? []Yes [1No Is V3 0rV, 5, > 2,700 pc/h? [] Yes No
IsViorV, 2, >15"V,2 [JYes [INo IsVyorV, ., >15*V,,2 [JYes No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or 13-
If Yes,V12a 13-19) If Yes,V1251 19)
Capacity Checks Capacity Checks
Actual Capacity LOSF? Actual Capacity LOSF?
Ve 4123 Exhibit 13-8 4500 No
Veo Exhibit 13-8 Veo=Ve-Vgr| 3725 Exhibit 13-8 4500 No
Vr 398 Exhibit 13-10] 1900 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo Exhibit 13-8| Vi, 4123 Exhibit 13-8 | 4400:All No

Level of Service Determination (if not F)

Level of Service Determination (if not F)

Dg =5.475+0.00734 v 5 + 0.0078 V., - 0.00627 L,
Dg = (pc/mifln)
LOS=  (Exhibit 13-2)

Dp, = 4.252 + 0.0086 V., - 0.009 L,
D= 325 (pc/mifin)
LOS= D (Exhibit 13-2)

Speed Determination

Speed Determination

M= (Exibit 13-11)

Se=  mph (Exhibit 13-11)
S,=  mph (Exhibit 13-11)
S=  mph (Exhibit 13-13)

D,= 059 (Exhibit 13-12)

Ss=  47.3mph (Exhibit 13-12)
S;=  NIAmph (Exhibit 13-12)
S= 473 mph (Exhibit 13-13)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /I-526 EB
IAgency or Company Atkins From/To g‘fj—sl?gsrsNB Off to
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year g%B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [1Des.(N) []Planning Data
Flow Inputs
\Volume, V 3287 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 17
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fry = VI1+P(E1 - 1) + Pr(Eg - 110.922
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 55.0 mph FFS 55.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f, 9
’ 1981 pc//in - |v, = (V or DDHV)/ (PHF x N x f,,
X fp) 1) pc/h/in
S 54.2 mph S P .
m
D = v, /'S 36.6 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS E P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed Ex, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /I-526 EB
IAgency or Company Atkins From/To g‘fj—sl?gsrsNB Off to
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year g(i)t;B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [1Des.(N) []Planning Data
Flow Inputs
\Volume, V 3109 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 15
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fy = VI1+P(E1 - 1) + Pr(Eg - 110.930
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 55.0 mph FFS 55.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f, 9
’ 1857 pc/h/in - |v, = (V or DDHV)/ (PHF x N x f,,
X fp) 1) pc/h/in
S 54.9 mph s P o
m
D = v, /'S 33.8 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS D P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed Ex, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
|General Information Site Information
Analyst AJR Freeway/Dir of Travel I-526 EB
IAgency or Company Atkins Junction 3140-EB On from Rivers
Date Performed 71252014 Jurisdiction
Analysis Time Period AM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
[lyes [lon .
Acceleration Lane Length, L, 825 [Yes []on
No ] off Deceleration Lane Length L No Cox
Freeway Volume, V 3287
Lop = ft Ramp Volume, Vg 476 Lgoun = ft
V. = veh/h Freeway Free-Flow Speed, S, 55.0 v, = veh/h
Ramp Free-Flow Speed, Scp 450
|Conversion to pc/h Under Base Conditions
v . _

(pclh) (Veh/hn) PHF Terrain %Truck %Rv Ty fp v = V/PHF x f,, x fp
Freeway 3287 0.90 Level 17 0 0.922 1.00 3963
Ramp 476 0.90 Level 2 0 0.990 1.00 534
UpStream
DownStream

Merge Areas Diverge Areas
Estimation of v ¢, Estimation of v,
Vi = Ve (Pey) Vi2 = Ve * (Ve - Vr)Pep
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pev = 1.000 using Equation (Exhibit 13-6) Pep = using Equation (Exhibit 13-7)
2= 3963 pc/h 2= pcih
30 Va4 0 pc/h (Equation 13-14 or 13-17) 30r Vo pc/h (Equation 13-14 or 13-17)
IsVyorV, .,>2,700pc/h? []Yes No Is Vy0rV, 4, >2,700 pc/h? []Yes []No
IsVyorV, ., >1.5*V,,2 [Jyes [“INo IsViorV, ., >15*V,,2 [JYes []No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or
If Yes,\V,y, 13-19) If Yes,V,,, 13-19)
|Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 13-8
Vo 4497 | Exhibit 13-8 No  [Vro=Ve-Vr Exhibit 13-8
v Exhibit 13-
R 10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo 4497 Exhibit 13-8| 4600:All No Vio Exhibit 13-8 |
ILevel of Service Determination (if not F) Level of Service Determination (if not F)
D =5.475+0.00734 v 5 +0.0078 V., - 0.00627 L, Dy =4.252 + 0.0086 V,, - 0.009 L
Dg = 35.1 (pc/mifln) Dy = (pc/mifin)
LOS = E (Exhibit 13-2) LOS=  (Exhibit 13-2)
Speed Determination Speed Determination
M= 0.597 (Exibit 13-11) D,=  (Exhibit 13-12)
Sg=  47.2mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S,=  N/A mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S = 47.2 mph (Exhibit 13-13) S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
|General Information Site Information
Analyst AJR Freeway/Dir of Travel I-526 EB
IAgency or Company Atkins Junction 3140-EB On from Rivers
Date Performed 71252014 Jurisdiction
Analysis Time Period PM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
[lyes [lon .
Acceleration Lane Length, L, 825 [Yes []on
No ] off Deceleration Lane Length L No Cox
Freeway Volume, V 3109
Lop = ft Ramp Volume, Vg 460 Lgoun = ft
V. = veh/h Freeway Free-Flow Speed, S, 55.0 v, = veh/h
Ramp Free-Flow Speed, Scp 450
|Conversion to pc/h Under Base Conditions
v . _

(pclh) (Veh/hn) PHF Terrain %Truck %Rv Ty fp v = V/PHF x f,, x fp
Freeway 3109 0.90 Level 15 0 0.930 1.00 3714
Ramp 460 0.90 Level 2 0 0.990 1.00 516
UpStream
DownStream

Merge Areas Diverge Areas
Estimation of v ¢, Estimation of v,
Vi = Ve (Pey) Vi2 = Ve * (Ve - Vr)Pep
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pev = 1.000 using Equation (Exhibit 13-6) Pep = using Equation (Exhibit 13-7)
2= 3714 pc/h 2= pcih
30 Va4 0 pc/h (Equation 13-14 or 13-17) 30r Vo pc/h (Equation 13-14 or 13-17)
IsVyorV, .,>2,700pc/h? []Yes No Is Vy0rV, 4, >2,700 pc/h? []Yes []No
IsVyorV, ., >1.5*V,,2 [Jyes [“INo IsViorV, ., >15*V,,2 [JYes []No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or
If Yes,\V,y, 13-19) If Yes,V,,, 13-19)
|Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 13-8
Vo 4230 | Exhibit 13-8 No  [Vro=Ve-Vr Exhibit 13-8
v Exhibit 13-
R 10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo 4230 Exhibit 13-8| 4600:All No Vio Exhibit 13-8 |
ILevel of Service Determination (if not F) Level of Service Determination (if not F)
D =5.475+0.00734 v 5 +0.0078 V., - 0.00627 L, Dy =4.252 + 0.0086 V,, - 0.009 L
Dg = 33.1 (pc/mifln) Dy = (pc/mifin)
LOS = D (Exhibit 13-2) LOS=  (Exhibit 13-2)
Speed Determination Speed Determination
M= 0.515 (Exibit 13-11) D,=  (Exhibit 13-12)
Se=  48.3 mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S,=  N/A mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S = 48.3 mph (Exhibit 13-13) S = mph (Exhibit 13-13)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /-526 EB
Agency or Company Atkins From/To 3150-Rivers to Rhett
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year é%é; Build - River Center
Project Description  Navy Base ICTF
Oper.(LOS) [ I Des.(N) [|Planning Data
Flow Inputs
\Volume, V 3763 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 15
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
f 1.00 Er 1.2
E; 1.5 fiy = VI1+P(E1 - 1) + Pr(Eg - 110.930
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 60.0 mph FFS 60.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x 9
’ 2247 pc/h/in - |v, = (V or DDHV)/ (PHF x N x f,,
X fp) 1) pc/h/in
S 52.4 mph S P .
m
D = v, /'S 42.9 pc/mi/ln P .
D=v_/S pc/mi/ln
LOS E P
Required Number of Lanes, N
|Glossary Factor Location
N - Number of lanes S - Speed Er, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E; - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow [P L
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /-526 EB
Agency or Company Atkins From/To 3150-Rivers to Rhett
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year é%é; Build - River Center
Project Description  Navy Base ICTF
Oper.(LOS) [ I Des.(N) [|Planning Data
Flow Inputs
\Volume, V 3569 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 14
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
f 1.00 Er 1.2
E; 1.5 fy = 11+P(E; - 1) + P(Eg - 1)10.935
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 60.0 mph FFS 60.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x 9
’ 2122 pc/h/in - |v, = (V or DDHV)/ (PHF x N x f,,
X fp) 1) pc/h/in
S 55.1 mph s P o
m
D = v, /'S 38.5 pc/mi/ln P .
D=v_/S pc/mi/ln
LOS E P
Required Number of Lanes, N
|Glossary Factor Location
N - Number of lanes S - Speed Er, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E; - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow [P L
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Site Information

Analyst AJR Freeway/Dir of Travel [-526 EB
Agency or Company Atkins Junction 3160-EB Off to Rhett
Date Performed 7125/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Llyes [lon Acceleration Lane Length, L, Cyes [Jon
No [Joff Deceleration Lane Length L 225 No o
Freeway Volume, V¢ 3763
Ly = ft Ramp Volume, Vg 483 Laown =t
V = vehvh Freeway Free-Flow Speed, S¢ 60.0 vV, = veh/h
! Ramp Free-Flow Speed, Sp5 45.0
Conversion to pc/h Under Base Conditions
(pcih) (Vi e\rflh 0 PHF Terrain %Truck %Rv fav fp v = V/PHF x f,,, x fp
Freeway 3763 0.90 Level 15 0 0.930 1.00 4495
Ramp 483 0.90 Level 7 0 0.966 1.00 555
UpStream
DownStream
Merge Areas Diverge Areas

Estimation of Vyo

Estimation of Vio

Viz = Ve (Pry)

Leq = (Equation 13-6 or 13-7)

Pew = using Equation (Exhibit 13-6)
1= pc/h
30rVyas pc/h (Equation 13-14 or 13-17)

Is V0V, 4, > 2,700 pch? [ Yes []No
IsVy0rVys>15*V,,/2 [JYes [1No

Vi = Vg * (Vg - VRIPrp

Leq = (Equation 13-12 or 13-13)

Pep = 1.000 using Equation (Exhibit 13-7)
1= 4495 pc/h
3 0rV, o 0 pc/h (Equation 13-14 or 13-17)

Is V3 0rV, 5, > 2,700 pc/h? [] Yes No
IsVyorV, . >15*V,2 []Yes [¥INo

If Yes\V,, = 1p3c:_/1hg()Equation 13-16, 13-18, or I Yes\V,, = 1p90)/h (Equation 13-16, 13-18, or 13-
Capacity Checks Capacity Checks
Actual Capacity LOSF? Actual Capacity LOSF?
Ve 4495 Exhibit 13-8 4600 No
Veo Exhibit 13-8 Veo=Ve-Vg| 3940 Exhibit 13-8 | 4600 No
Vr 555 Exhibit 13-10 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Viia Exhibit 13-§] Vi, 4495 Exhibit 13-8 | 4400:Al Yes

Level of Service Determination (if not F)

Level of Service Determination (if not F)

Dg =5.475+0.00734 v 5 + 0.0078 V., - 0.00627 L,
Dg = (pc/mifln)
LOS=  (Exhibit 13-2)

Dp, = 4.252 + 0.0086 V., - 0.009 L,
D= 40.9 (pc/mi/in)
LOS= E (Exhibit 13-2)

Speed Determination

Speed Determination

M= (Exibit 13-11)

Se=  mph (Exhibit 13-11)
S,=  mph (Exhibit 13-11)
S=  mph (Exhibit 13-13)

D,=  0.348 (Exhibit 13-12)

Ss= 537 mph (Exhibit 13-12)
S;=  NIAmph (Exhibit 13-12)
S= 537 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Site Information

Analyst AJR Freeway/Dir of Travel [-526 EB
Agency or Company Atkins Junction 3160-EB Off to Rhett
Date Performed 7125/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Llyes [lon Acceleration Lane Length, L, Cyes [Jon
No [Joff Deceleration Lane Length L 225 No o
Freeway Volume, V¢ 3569
Ly = ft Ramp Volume, Vg 703 Laown =t
V = vehvh Freeway Free-Flow Speed, S¢ 60.0 vV, = veh/h
! Ramp Free-Flow Speed, Sp5 45.0
Conversion to pc/h Under Base Conditions
(pcih) (Vi e\rflh 0 PHF Terrain %Truck %Rv fav fp v = V/PHF x f,,, x fp
Freeway 3569 0.90 Level 14 0 0.935 1.00 4243
Ramp 703 0.90 Level 4 0 0.980 1.00 797
UpStream
DownStream
Merge Areas Diverge Areas

Estimation of Vyo

Estimation of Vio

Viz = Ve (Pry)

Leq = (Equation 13-6 or 13-7)

Pew = using Equation (Exhibit 13-6)
1= pc/h
30rVyas pc/h (Equation 13-14 or 13-17)

Is V0V, 4, > 2,700 pch? [ Yes []No
IsVy0rVys>15*V,,/2 [JYes [1No

Vi = Vg * (Vg - VRIPrp

Leq = (Equation 13-12 or 13-13)

Pep = 1.000 using Equation (Exhibit 13-7)
1= 4243 pc/h
3 0rV, o 0 pc/h (Equation 13-14 or 13-17)

Is V3 0rV, 5, > 2,700 pc/h? [] Yes No
IsVyorV, . >15*V,2 []Yes [¥INo

If Yes\V,, = 1p3c:_/1hg()Equation 13-16, 13-18, or I Yes\V,, = 1p90)/h (Equation 13-16, 13-18, or 13-
Capacity Checks Capacity Checks
Actual Capacity LOSF? Actual Capacity LOSF?
Ve 4243 Exhibit 13-8 4600 No
Veo Exhibit 13-8 Veo=Ve-Vg| 3446 Exhibit 13-8 | 4600 No
Vr 797 Exhibit 13-10 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Viia Exhibit 13-§] Vi, 4243 Exhibit 13-8 | 4400:Al No

Level of Service Determination (if not F)

Level of Service Determination (if not F)

Dg =5.475+0.00734 v 5 + 0.0078 V., - 0.00627 L,
Dg = (pc/mifln)
LOS=  (Exhibit 13-2)

Dp, = 4.252 + 0.0086 V., - 0.009 L,
D= 38.7 (pc/mifin)
LOS= E (Exhibit 13-2)

Speed Determination

Speed Determination

M= (Exibit 13-11)

Se=  mph (Exhibit 13-11)
S,=  mph (Exhibit 13-11)
S=  mph (Exhibit 13-13)

D,=  0.370 (Exhibit 13-12)

Ss= 533 mph (Exhibit 13-12)
S;=  NIAmph (Exhibit 13-12)
S= 533 mph (Exhibit 13-13)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /I-526 EB
IAgency or Company Atkins From/To ‘3765 - Rhett Off to Rhett
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year g%B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [1Des.(N) []Planning Data
Flow Inputs
\Volume, V 3280 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 15
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fy = VI1+P(E1 - 1) + Pr(Eg - 110.930
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft flw mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 60.0 mph FFS 60.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f, 9
’ 1959 pc//in - |v, = (V or DDHV)/ (PHF x N x f,,
X fp) 1) pc/h/in
S 57.7 mph S P .
m
D= v, /'S 34.0 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS D P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13  f, . - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /I-526 EB
IAgency or Company Atkins From/To ‘3765 - Rhett Off to Rhett
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year g(i)t;B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [ |Des.(N) [|Planning Data
Flow Inputs
Volume, V 2866 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 14
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fry = VI1+P1(Eq - 1) + Pr(Eg - 110.935
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 60.0 mph FFS 60.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f, 9
’ 1704 pc//in - |v, = (V or DDHV)/ (PHF x N x f,,
X fp) 1) pc/h/in
S 59.8 mph s P o
m
D = v, /'S 28.5 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS D P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3

Copyright © 2012 University of Florida, All Rights Reserved

HCS 2010™  Version 6.41

F-3958

file:///C:/Temp/f2k22EE.tmp

Generated: 12/9/2014 9:05 AM

12/9/2014




FREEWAY WEAVING WORKSHEET

Navy Base ICTF

Page 1 of 1

FREEWAY WEAVING WORKSHEET
|General Information Site Information
anlnyft/com an ﬁtJlfi{ns Freeway/Dir of Travel I-526 EB
gency. pany \Weaving Segment Location 3170 - Rhett to Virginia
Pate Performed 712512014 Analysis Year 2018 Build - River Center Site
Analysis Time Period AM Peak y
Project Description Navy Base ICTF
[Inputs
\Weaving configuration One-Sided
\Weaving number of lanes, N 3 §?egen\;lzntr:¥igr)1?mum speed. S Freew?é
\Weaving segment length, L 1090t y . P " TMIN
Freeway free-flow speed, FFS 60 mph Freevyay maximum capacity, Ci, 2300
Terrain type Level
[Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E; Exr fuy fo v (pc/h)
Ve 2815 0.90 14 0 15 1.2 0.935 1.00 3347
e 1135 0.90 14 0 15 1.2 0.935 1.00 1349
Ver 465 0.90 14 0 1.5 1.2 0.935 1.00 553
Vier 188 0.90 1 0 15 1.2 0.948 1.00 220
Vw 3567 = 5469
Viv 1902
VR 0.348
[Configuration Characteristics
Minimum maneuver lanes, N, 2c |Minimum weaving lane changes, LC,,, 1902 Ic/h
Interchange density, ID 0.7 int/mi |Weaving lane changes, LC,, 2053 Icth
Minimum RF lane changes, LC,. 1lclpc |Non-weaving lane changes, LCyw 748 Ic/h
Minimum FR lane changes, LC., Tlc/pc |Total lane changes, LC, 2801 Ic/h
Minimum RR lane changes, LC. Ic/pc [Non-weaving vehicle index, 272
Weaving Segment Speed, Density, Level of Service, and Capacity
Weaving segment flow rate, v 5469 pc/h Weaving intensity factor, W 0.476
Weaving segment v/c ratio 0.951 |Average weaving speed, S, 45.5 mph
Weaving segment density, D 45.6 pc/mifln |Average non-weaving speed, Sy, 37.6 mph
Level of Service, LOS E  |Maximum weaving length, L, 6102 ft
[Notes
a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of
Chapter 13, "Freeway Merge and Diverge Segments".
b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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FREEWAY WEAVING WORKSHEET

Navy Base ICTF

Page 1 of 1

FREEWAY WEAVING WORKSHEET
|General Information Site Information
anlnyft/com an ﬁtJlfi{ns Freeway/Dir of Travel I-526 EB
gency. pany \Weaving Segment Location 3170 - Rhett to Virginia

Pate Performed 112512014 Analysis Year 2018 Build - River Center Site
Analysis Time Period PM Peak y

Project Description Navy Base ICTF

[Inputs

\Weaving configuration One-Sided

\Weaving number of lanes, N 3 §?egen\;lzntr:¥igr)1?mum speed. S Freew?é
\Weaving segment length, L 1090t y . P " TMIN

Freeway free-flow speed, FFS 60 mph Freevyay maximum capacity, Ci, 2300

Terrain type Level
[Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E; Exr fuy fo v (pc/h)

Ve 2730 0.90 13 0 15 1.2 0.939 1.00 3231

e 977 0.90 13 0 15 1.2 0.939 1.00 1156

Ver 136 0.90 33 0 1.5 1.2 0.858 1.00 176

Vier 49 0.90 33 0 15 1.2 0.858 1.00 63

Vw 3294 = 4626

Viv 1332

VR 0.288
[Configuration Characteristics

Minimum maneuver lanes, N, 2c |Minimum weaving lane changes, LC,,, 1332 1Ic/h
Interchange density, ID 0.7 int/mi |Weaving lane changes, LC,, 1483 Ic/h
Minimum RF lane changes, LC,. Tlclpc |Non-weaving lane changes, LC,, 692 Ic/h
Minimum FR lane changes, LC., Tlc/pc |Total lane changes, LC, 2175 Ic/h
Minimum RR lane changes, LC. Ic/pc [Non-weaving vehicle index, 251
Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 4626 pclh Weaving intensity factor, W 0.390
Weaving segment capacity, ¢, 5538 veh/h |WWeaving segment speed, S 44.2 mph
Weaving segment v/c ratio 0.784 |Average weaving speed, S, 474 mph
Weaving segment density, D 34.9 pc/mi/in |Average non-weaving speed, Sy, 43.0 mph
Level of Service, LOS D |Maximum weaving length, Ly, 5455 ft
[Notes

a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of
Chapter 13, "Freeway Merge and Diverge Segments".

b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /I-526 EB
. 3180-Virginia to
IAgency or Company Atkins From/To ClementsFerry
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year g%B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [1Des.(N) []Planning Data
Flow Inputs
\Volume, V 3950 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 12
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fry = VI1+P(E1 - 1) + Pr(Eg - 110.943
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft flw mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 60.0 mph FFS 60.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
v, = (V or DDHV) / (PHF x N fy, 9
2326 pc/h/in v, = (V or DDHV) / (PHF x N x fy,,,
X fp) 1) pc/h/in
S 50.4 mph s P o
m
D = v, /'S 46.1 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS F P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
V' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13 . - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /I-526 EB
. 3180-Virginia to
IAgency or Company Atkins From/To ClementsFerry
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year g(i)t;B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [1Des.(N) []Planning Data
Flow Inputs
\Volume, V 3707 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 12
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fry = VI1+P(E1 - 1) + Pr(Eg - 110.943
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft flw mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 60.0 mph FFS 60.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f, 9
’ 2183 pc//in - |v, = (V or DDHV)/ (PHF x N x f,,
X fp) 1) pc/h/in
S 53.8 mph s P o
m
D = v, /'S 40.6 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS E P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
V' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13 . - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Site Information

Analyst AJR Freeway/Dir of Travel [-526 EB
Agency or Company Atkins Junction 3190-EB Off to ClementsFerrySB
Date Performed 7125/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Llyes [lon Acceleration Lane Length, L, Cyes [Jon
No [Joff Deceleration Lane Length L 250 No o
Freeway Volume, V¢ 3950
Ly = ft Ramp Volume, Vg 366 Laown =t
V = vehvh Freeway Free-Flow Speed, S¢ 60.0 vV, = veh/h
! Ramp Free-Flow Speed, Sp5 45.0
Conversion to pc/h Under Base Conditions
(pcih) (Vi e\rflh 0 PHF Terrain %Truck %Rv fav fp v = V/PHF x f,,, x fp
Freeway 3950 0.90 Level 12 0 0.943 1.00 4652
Ramp 366 0.90 Level 8 0 0.962 1.00 423
UpStream
DownStream
Merge Areas Diverge Areas

Estimation of Vyo

Estimation of Vio

Viz = Ve (Pry)

Leq = (Equation 13-6 or 13-7)

Pew = using Equation (Exhibit 13-6)
1= pc/h
30rVyas pc/h (Equation 13-14 or 13-17)

Is V0V, 4, > 2,700 pch? [ Yes []No
IsVy0rVys>15*V,,/2 [JYes [1No

Vi = Vg * (Vg - VRIPrp

Leq = (Equation 13-12 or 13-13)

Pep = 1.000 using Equation (Exhibit 13-7)
1= 4652 pc/h
3 0rV, o 0 pc/h (Equation 13-14 or 13-17)

Is V3 0rV, 5, > 2,700 pc/h? [] Yes No
IsVyorV, . >15*V,2 []Yes [¥INo

If Yes\V,, = 1p3c:_/1hg()Equation 13-16, 13-18, or I Yes\V,, = 1p9<:)/h (Equation 13-16, 13-18, or 13-
Capacity Checks Capacity Checks
Actual Capacity LOSF? Actual Capacity LOSF?
Ve 4652 Exhibit 13-8 4600 Yes
Veo Exhibit 13-8 Veo=Ve-Vg| 4229 Exhibit 13-8 | 4600 No
Vr 423 Exhibit 13-10 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Viia Exhibit 13-§] Vi, 4652 Exhibit 13-8 | 4400:Al Yes

Level of Service Determination (if not F)

Level of Service Determination (if not F)

Dg =5.475+0.00734 v 5 + 0.0078 V., - 0.00627 L,
Dg = (pc/mifln)
LOS=  (Exhibit 13-2)

Dp, = 4.252 + 0.0086 V., - 0.009 L,
D= 42.0 (pc/mifin)
LOS=  F (Exhibit 13-2)

Speed Determination

Speed Determination

M= (Exibit 13-11)

Se=  mph (Exhibit 13-11)
S,=  mph (Exhibit 13-11)
S=  mph (Exhibit 13-13)

D,=  0.336 (Exhibit 13-12)

Ss= 540 mph (Exhibit 13-12)
S;=  NIAmph (Exhibit 13-12)
S= 540 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Site Information

Analyst AJR Freeway/Dir of Travel [-526 EB
Agency or Company Atkins Junction 3190-EB Off to ClementsFerrySB
Date Performed 7125/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Llyes [lon Acceleration Lane Length, L, Cyes [Jon
No [Joff Deceleration Lane Length L 250 No o
Freeway Volume, V¢ 3707
Ly = ft Ramp Volume, Vg 190 Laown =t
V = vehvh Freeway Free-Flow Speed, S¢ 60.0 vV, = veh/h
! Ramp Free-Flow Speed, Sp5 45.0
Conversion to pc/h Under Base Conditions
(pcih) (Vi e\rflh 0 PHF Terrain %Truck %Rv fav fp v = V/PHF x f,,, x fp
Freeway 3707 0.90 Level 12 0 0.943 1.00 4366
Ramp 190 0.90 Level 13 0 0.939 1.00 225
UpStream
DownStream
Merge Areas Diverge Areas

Estimation of Vyo

Estimation of Vio

Viz = Ve (Pry)

Leq = (Equation 13-6 or 13-7)

Pew = using Equation (Exhibit 13-6)
1= pc/h
30rVyas pc/h (Equation 13-14 or 13-17)

Is V0V, 4, > 2,700 pch? [ Yes []No
IsVy0rVys>15*V,,/2 [JYes [1No

Vi = Vg * (Vg - VRIPrp

Leq = (Equation 13-12 or 13-13)

Pep = 1.000 using Equation (Exhibit 13-7)
1= 4366 pc/h
3 0rV, o 0 pc/h (Equation 13-14 or 13-17)

Is V3 0rV, 5, > 2,700 pc/h? [] Yes No
IsVyorV, . >15*V,2 []Yes [¥INo

If Yes\V,, = 1p3c:_/1hg()Equation 13-16, 13-18, or I Yes\V,, = 1p9<:)/h (Equation 13-16, 13-18, or 13-
Capacity Checks Capacity Checks
Actual Capacity LOSF? Actual Capacity LOSF?
Ve 4366 Exhibit 13-8 4600 No
Veo Exhibit 13-8 Veo=Ve-Vg| 4141 Exhibit 13-8 | 4600 No
Vr 225 Exhibit 13-10 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Viia Exhibit 13-§] Vi, 4366 Exhibit 13-8 | 4400:Al No

Level of Service Determination (if not F)

Level of Service Determination (if not F)

Dg =5.475+0.00734 v 5 + 0.0078 V., - 0.00627 L,
Dg = (pc/mifln)
LOS=  (Exhibit 13-2)

Dp, = 4.252 + 0.0086 V., - 0.009 L,
D= 39.5 (pc/mifin)
LOS= E (Exhibit 13-2)

Speed Determination

Speed Determination

M= (Exibit 13-11)

Se=  mph (Exhibit 13-11)
S,=  mph (Exhibit 13-11)
S=  mph (Exhibit 13-13)

D,=  0.318 (Exhibit 13-12)

Ss= 543 mph (Exhibit 13-12)
S;=  NIAmph (Exhibit 13-12)
S= 543 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AJR Freeway/Dir of Travel [-526 EB
Agency or Company Atkins Junction 3200-EB Off to ClementsFerryNB
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Clyes [on -
Acceleration Lane Length, LA [Yes [Jon
No [Joff Deceleration Lane Length L 900 No o
Freeway Volume, V¢ 3584
Ly = ft Ramp Volume, Vg 872 Laown =t
V = vehvh Freeway Free-Flow Speed, S¢ 60.0 vV, = veh/h
! Ramp Free-Flow Speed, Sco 25.0
Conversion to pc/h Under Base Conditions
\ , -
(pcih) (Veh/hr) PHF Terrain %Truck %Rv fav fp v = V/PHF x f,,, x fp
Freeway 3584 0.90 Level 12 0 0.943 1.00 4221
Ramp 872 0.90 Level 21 0 0.905 1.00 1071
UpStream
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Viz = Ve (Pry) Vig=Vr + (Ve - VR)Prp
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pew = using Equation (Exhibit 13-6) Pep = 1.000 using Equation (Exhibit 13-7)
1= pc/h 1= 4221 pc/h
30rVyas pc/h (Equation 13-14 or 13-17) 30rV, a4 0 pc/h (Equation 13-14 or 13-17)
IsVyorV, 5, >2,700 pc/h? []Yes [1No Is V3 0rV, 5, > 2,700 pc/h? [] Yes No
IsViorV, 2, >15"V,2 [JYes [INo IsVyorV, ., >15*V,,2 [JYes No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or 13-
If Yes,V12a 13-19) If Yes.,V1251 19)
Capacity Checks Capacity Checks
Actual Capacity LOSF? Actual Capacity LOSF?
Ve 4221 Exhibit 13-8 4600 No
Veo Exhibit 13-8 Veo=Ve-Vgr| 3150 Exhibit 13-8 4600 No
Vr 1071 Exhibit 13-10] 1900 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo Exhibit 13-8| Vi, 4221 Exhibit 13-8 | 4400:All No

Level of Service Determination (if not F)

Level of Service Determination (if not F)

Dg =5.475+0.00734 v 5 + 0.0078 V., - 0.00627 L,
Dg = (pc/mifln)
LOS=  (Exhibit 13-2)

Dp, = 4.252 + 0.0086 V., - 0.009 L,
D= 325 (pc/mifin)
LOS= D (Exhibit 13-2)

Speed Determination

Speed Determination

M= (Exibit 13-11)

Se=  mph (Exhibit 13-11)
S,=  mph (Exhibit 13-11)
S=  mph (Exhibit 13-13)

D,=  0.654 (Exhibit 13-12)

Ss=  48.2mph (Exhibit 13-12)
S;=  NIAmph (Exhibit 13-12)
S=  48.2mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AJR Freeway/Dir of Travel [-526 EB
Agency or Company Atkins Junction 3200-EB Off to ClementsFerryNB
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Clyes [on -
Acceleration Lane Length, LA [Yes [Jon
No [Joff Deceleration Lane Length L 900 No o
Freeway Volume, V¢ 3517
Ly = ft Ramp Volume, Vg 800 Laown =t
V = vehvh Freeway Free-Flow Speed, S¢ 60.0 vV, = veh/h
! Ramp Free-Flow Speed, Sco 25.0
Conversion to pc/h Under Base Conditions
\ , -
(pcih) (Veh/hr) PHF Terrain %Truck %Rv fav fp v = V/PHF x f,,, x fp
Freeway 3517 0.90 Level 12 0 0.943 1.00 4142
Ramp 800 0.90 Level 20 0 0.909 1.00 978
UpStream
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Viz = Ve (Pry) Vig=Vr + (Ve - VR)Prp
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pew = using Equation (Exhibit 13-6) Pep = 1.000 using Equation (Exhibit 13-7)
1= pc/h 1= 4142 pc/h
30rVyas pc/h (Equation 13-14 or 13-17) 30rV, a4 0 pc/h (Equation 13-14 or 13-17)
IsVyorV, 5, >2,700 pc/h? []Yes [1No Is V3 0rV, 5, > 2,700 pc/h? [] Yes No
IsViorV, 2, >15"V,2 [JYes [INo IsVyorV, ., >15*V,,2 [JYes No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or 13-
If Yes,V12a 13-19) If Yes.,V1251 19)
Capacity Checks Capacity Checks
Actual Capacity LOSF? Actual Capacity LOSF?
Ve 4142 Exhibit 13-8 4600 No
Veo Exhibit 13-8 Veo=Ve-Vg| 3164 Exhibit 13-8 4600 No
Vr 978 Exhibit 13-10] 1900 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo Exhibit 13-8| Vi, 4142 Exhibit 13-8 | 4400:All No

Level of Service Determination (if not F)

Level of Service Determination (if not F)

Dg =5.475+0.00734 v 5 + 0.0078 V., - 0.00627 L,
Dg = (pc/mifln)
LOS=  (Exhibit 13-2)

Dp, = 4.252 + 0.0086 V., - 0.009 L,
D= 31.8 (pc/mifin)
LOS= D (Exhibit 13-2)

Speed Determination

Speed Determination

M= (Exibit 13-11)

Se=  mph (Exhibit 13-11)
S,=  mph (Exhibit 13-11)
S=  mph (Exhibit 13-13)

D,=  0.646 (Exhibit 13-12)

Ss= 484 mph (Exhibit 13-12)
S;=  NIAmph (Exhibit 13-12)
S= 484 mph (Exhibit 13-13)

Copyright © 2012 University of Florida, All Rights Reserved

file:///C:/Temp/r2k1F46.tmp

HCS2010™  Version 6.41 Generated: 12/9/2014  9:09 AM

F-3966

12/9/2014



BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /I-526 EB
IAgency or Company Atkins From/To ﬁZBOg-nC/emFerry NB Off to
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year g%B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [ |Des.(N) [|Planning Data
Flow Inputs
\Volume, V 2712 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 12
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fry = VI1+P(E1 - 1) + Pr(Eg - 110.943
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 60.0 mph FFS 60.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f, 9
’ 1597 pc/h/in - |v, = (V or DDHV)/ (PHF x N x f,,
X fp) 1) pc/h/in
S 60.0 mph s P o
m
D = v, /'S 26.6 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS D P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /I-526 EB
IAgency or Company Atkins From/To ﬁZBOg-nC/emFerry NB Off to
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year g(i)t;B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [ |Des.(N) [|Planning Data
Flow Inputs
Volume, V 2717 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 12
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fry = VI1+P1(Eq - 1) + PR(Eg - 110.943
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft flw mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 60.0 mph FFS 60.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f, 9
’ 1600 pc//in - |v, = (V or DDHV)/ (PHF x N x f,,
X fp) 1) pc/h/in
S 60.0 mph s P o
m
D = v, /'S 26.7 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS D P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
|General Information Site Information
Analyst AJR Freeway/Dir of Travel I-526 EB
IAgency or Company Atkins Junction 3210-EB On from Clements Ferry
Date Performed 71252014 Jurisdiction
Analysis Time Period AM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
[lves []on Acceleration Lane Length, L, 1025 CYes [JOn
No ] off Deceleration Lane Length L No Cox
Freeway Volume, V 2712
Lop = ft Ramp Volume, Vg 380 Lgoun = ft
V. = veh/h Freeway Free-Flow Speed, S, 60.0 v, = veh/h
Ramp Free-Flow Speed, Scp 450
|Conversion to pc/h Under Base Conditions
v . _

(pclh) (Veh/hn) PHF Terrain %Truck %Rv Ty fp v = V/PHF x f,, x fp
Freeway 2712 0.90 Level 12 0 0.943 1.00 3194
Ramp 380 0.90 Level 9 0 0.957 1.00 441
UpStream
DownStream

Merge Areas Diverge Areas
Estimation of v ¢, Estimation of v,
Vi = Ve (Pey) Vi2 = Ve * (Ve - Vr)Pep
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pev = 1.000 using Equation (Exhibit 13-6) Pep = using Equation (Exhibit 13-7)
2= 3194 pc/h 2= pcih
30 Va4 0 pc/h (Equation 13-14 or 13-17) 30r Vo pc/h (Equation 13-14 or 13-17)
IsVyorV, .,>2,700pc/h? []Yes No Is Vy0rV, 4, >2,700 pc/h? []Yes []No
IsVyorV, ., >1.5*V,,2 [Jyes [“INo IsViorV, ., >15*V,,2 [JYes []No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or
If Yes,\V,y, 13-19) If Yes,V,,, 13-19)
|Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 13-8
Vo 3635 | Exhibit 13-8 No  [Vro=Ve-Vr Exhibit 13-8
v Exhibit 13-
R 10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo 3635 Exhibit 13-8| 4600:All No Vio Exhibit 13-8 |
ILevel of Service Determination (if not F) Level of Service Determination (if not F)
D =5.475+0.00734 v 5 +0.0078 V., - 0.00627 L, Dy =4.252 + 0.0086 V,, - 0.009 L
Dg = 27.2 (pc/mifln) Dy = (pc/mifin)
LOS = C (Exhibit 13-2) LOS=  (Exhibit 13-2)
Speed Determination Speed Determination
M= 0.377 (Exibit 13-11) D,=  (Exhibit 13-12)
Se=  53.2mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S,=  N/A mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S = 53.2 mph (Exhibit 13-13) S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
|General Information Site Information
Analyst AJR Freeway/Dir of Travel I-526 EB
IAgency or Company Atkins Junction 3210-EB On from Clements Ferry
Date Performed 712512014 Jurisdiction
Analysis Time Period PM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
[lves []on Acceleration Lane Length, L, 1025 CYes [JOn
No ] off Deceleration Lane Length L No Cox
Freeway Volume, V 2117
Lop = ft Ramp Volume, Vg 582 Lgoun = ft
V. = veh/h Freeway Free-Flow Speed, S, 60.0 v, = veh/h
Ramp Free-Flow Speed, Scp 450
|Conversion to pc/h Under Base Conditions
v . _

(pclh) (Veh/hn) PHF Terrain %Truck %Rv Ty fp v = V/PHF x f,, x fp
Freeway 2717 0.90 Level 12 0 0.943 1.00 3200
Ramp 582 0.90 Level 5 0 0.976 1.00 663
UpStream
DownStream

Merge Areas Diverge Areas
Estimation of v ¢, Estimation of v,
Vi = Ve (Pey) Vi2 = Ve * (Ve - Vr)Pep
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pev = 1.000 using Equation (Exhibit 13-6) Pep = using Equation (Exhibit 13-7)
2= 3200 pc/h 2= pcih
30 Va4 0 pc/h (Equation 13-14 or 13-17) 30r Vo pc/h (Equation 13-14 or 13-17)
IsVyorV, .,>2,700pc/h? []Yes No Is Vy0rV, 4, >2,700 pc/h? []Yes []No
IsVyorV, ., >1.5*V,,2 [Jyes [“INo IsViorV, ., >15*V,,2 [JYes []No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or
If Yes,\V,y, 13-19) If Yes,V,,, 13-19)
|Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 13-8
Vo 3863 | Exhibit 13-8 No  [Vro=Ve-Vr Exhibit 13-8
v Exhibit 13-
R 10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo 3863 Exhibit 13-8| 4600:All No Vio Exhibit 13-8 |
ILevel of Service Determination (if not F) Level of Service Determination (if not F)
D =5.475+0.00734 v 5 +0.0078 V., - 0.00627 L, Dy =4.252 + 0.0086 V,, - 0.009 L
Dg = 28.9 (pc/mifln) Dy = (pc/mifin)
LOS = D (Exhibit 13-2) LOS=  (Exhibit 13-2)
Speed Determination Speed Determination
Mg = 0.414 (Exibit 13-11) D, = (Exhibit 13-12)
Se= 52,5 mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S,=  N/A mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S = 52.5 mph (Exhibit 13-13) S = mph (Exhibit 13-13)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET

General Information |Site Information

Analyst AJR Highway/Direction of Travel I-526 EB
, 3220-
IAgency or Company Atkins From/To ClementsFerrytoRiversLand
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year 2%8 Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [1Des.(N) []Planning Data

Flow Inputs
\Volume, V 3092 veh/h Peak-Hour Factor, PHF 0.90

AADT veh/day %Trucks and Buses, P 10

Peak-Hr Prop. of AADT, K %RVs, P 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x Kx D veh/h Grade % Length mi

Up/Down %

[Calculate Flow Adjustments

fo 1.00 Er 1.2

E; 1.5 fy = VI1+P(E1 - 1) + Pr(Eg - 110.952

Speed Inputs Calc Speed Adj and FFS

Lane Width ft

Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
EFS (;neasflureds) ; 60.0 mph FFS 60.0 mph

ase free-flow Speed,

BFFS mph
[LOS and Performance Measures Design (N)

Design (N)
Operational (LOS) Desian LOS
esign

V.= (V or DDHV) / (PHF x N x f, 9

’ 1804 pc//in - |v, = (V or DDHV)/ (PHF x N x f,,

X fp) 1) pc/h/in
S 59.2 mph s P o

m

D = v, /'S 30.5 pc/mi/ln P .

L0S D D = A /'S pc/mi/in
Required Number of Lanes, N

[Glossary Factor Location

N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
V' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13 . - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .

speed LOS, S, FFS, V- Exhibits 11-2,

DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET

General Information |Site Information

Analyst AJR Highway/Direction of Travel I-526 EB
, 3220-
IAgency or Company Atkins From/To ClementsFerrytoRiversLand
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year g%? Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [1Des.(N) []Planning Data

Flow Inputs
\Volume, V 3299 veh/h Peak-Hour Factor, PHF 0.90

AADT veh/day %Trucks and Buses, P 9

Peak-Hr Prop. of AADT, K %RVs, P 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x Kx D veh/h Grade % Length mi

Up/Down %

[Calculate Flow Adjustments

fo 1.00 Er 1.2

E; 1.5 fry = VI1+P(E1 - 1) + Pr(Eg - 110.957

Speed Inputs Calc Speed Adj and FFS

Lane Width ft

Rt-Side Lat. Clearance ft flw mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
EFS (;neasflureds) ; 60.0 mph FFS 60.0 mph

ase free-flow Speed,

BFFS mph
[LOS and Performance Measures Design (N)

Design (N)
Operational (LOS) Desian LOS
esign

V.= (V or DDHV) / (PHF x N x f, 9

’ 1915 pc/h/in - |v, = (V or DDHV)/ (PHF x N x f,,

X fp) 1) pc/h/in
S 58.2 mph s P o

m

D = v, /'S 32.9 pc/mi/ln P .

L0S D D = A /'S pc/mi/in
Required Number of Lanes, N

[Glossary Factor Location

N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
V' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13 . - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .

speed LOS, S, FFS, V- Exhibits 11-2,

DDHYV - Directional design hour volume 11-3
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Site Information

Analyst AJR Freeway/Dir of Travel [-526 EB
Agency or Company Atkins Junction 3230-EB Off to River Landing
Date Performed 7125/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Llyes [lon Acceleration Lane Length, L, Cyes [Jon
No [Joff Deceleration Lane Length L 800 No o
Freeway Volume, V¢ 3092
Ly = ft Ramp Volume, Vg 766 Laown =t
V = vehvh Freeway Free-Flow Speed, S¢ 65.0 vV, = veh/h
! Ramp Free-Flow Speed, Sp5 45.0
Conversion to pc/h Under Base Conditions
(pcih) (Vi e\rflh 0 PHF Terrain %Truck %Rv fav fp v = V/PHF x f,,, x fp
Freeway 3092 0.90 Level 10 0 0.952 1.00 3607
Ramp 766 0.90 Level 3 0 0.985 1.00 864
UpStream
DownStream
Merge Areas Diverge Areas

Estimation of Vyo

Estimation of Vio

Viz = Ve (Pry)

Leq = (Equation 13-6 or 13-7)

Pew = using Equation (Exhibit 13-6)
1= pc/h
30rVyas pc/h (Equation 13-14 or 13-17)

Is V0V, 4, > 2,700 pch? [ Yes []No
IsVy0rVys>15*V,,/2 [JYes [1No

Vi = Vg * (Vg - VRIPrp

Leq = (Equation 13-12 or 13-13)

Pep = 1.000 using Equation (Exhibit 13-7)
1= 3607 pc/h
3 0rV, o 0 pc/h (Equation 13-14 or 13-17)

Is V3 0rV, 5, > 2,700 pc/h? [] Yes No
IsVyorV, . >15*V,2 []Yes [¥INo

If Yes\V,, = 1p3c:_/1hg()Equation 13-16, 13-18, or I Yes\V,, = 1p90)/h (Equation 13-16, 13-18, or 13-
Capacity Checks Capacity Checks
Actual Capacity LOSF? Actual Capacity LOSF?
Ve 3607 Exhibit 13-8 4700 No
Veo Exhibit 13-8 Veo=Ve-Vg| 2743 Exhibit 13-8 | 4700 No
Vr 864 Exhibit 13-10 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Viia Exhibit 13-§] Vi, 3607 Exhibit 13-8 | 4400:Al No

Level of Service Determination (if not F)

Level of Service Determination (if not F)

Dg =5.475+0.00734 v 5 + 0.0078 V., - 0.00627 L,
Dg = (pc/mifln)
LOS=  (Exhibit 13-2)

Dp, = 4.252 + 0.0086 V., - 0.009 L,
D= 28.1 (pc/mifin)
LOS= D (Exhibit 13-2)

Speed Determination

Speed Determination

M= (Exibit 13-11)

Se=  mph (Exhibit 13-11)
S,=  mph (Exhibit 13-11)
S=  mph (Exhibit 13-13)

D,=  0.376 (Exhibit 13-12)

Ss= 564 mph (Exhibit 13-12)
S;=  NIAmph (Exhibit 13-12)
S= 564 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Site Information

Analyst AJR Freeway/Dir of Travel [-526 EB
Agency or Company Atkins Junction 3230-EB Off to River Landing
Date Performed 7125/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Llyes [lon Acceleration Lane Length, L, Cyes [Jon
No [Joff Deceleration Lane Length L 800 No o
Freeway Volume, V¢ 3299
Ly = ft Ramp Volume, Vg 792 Laown =t
V = vehvh Freeway Free-Flow Speed, S¢ 65.0 vV, = veh/h
! Ramp Free-Flow Speed, Sp5 45.0
Conversion to pc/h Under Base Conditions
(pcih) (Vi e\rflh 0 PHF Terrain %Truck %Rv fav fp v = V/PHF x f,,, x fp
Freeway 3299 0.90 Level 9 0 0.957 1.00 3831
Ramp 792 0.90 Level 3 0 0.985 1.00 893
UpStream
DownStream
Merge Areas Diverge Areas

Estimation of Vyo

Estimation of Vio

Viz = Ve (Pry)

Leq = (Equation 13-6 or 13-7)

Pew = using Equation (Exhibit 13-6)
1= pc/h
30rVyas pc/h (Equation 13-14 or 13-17)

Is V0V, 4, > 2,700 pch? [ Yes []No
IsVy0rVys>15*V,,/2 [JYes [1No

Vi = Vg * (Vg - VRIPrp

Leq = (Equation 13-12 or 13-13)

Pep = 1.000 using Equation (Exhibit 13-7)
1= 3831 pc/h
3 0rV, o 0 pc/h (Equation 13-14 or 13-17)

Is V3 0rV, 5, > 2,700 pc/h? [] Yes No
IsVyorV, . >15*V,2 []Yes [¥INo

If Yes\V,, = 1p3c:_/1hg()Equation 13-16, 13-18, or I Yes\V,, = 1p9<:)/h (Equation 13-16, 13-18, or 13-
Capacity Checks Capacity Checks
Actual Capacity LOSF? Actual Capacity LOSF?
Ve 3831 Exhibit 13-8 4700 No
Veo Exhibit 13-8 Veo=Ve-Vg| 2938 Exhibit 13-8 | 4700 No
Vr 893 Exhibit 13-10 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Viia Exhibit 13-§] Vi, 3831 Exhibit 13-8 | 4400:Al No

Level of Service Determination (if not F)

Level of Service Determination (if not F)

Dg =5.475+0.00734 v 5 + 0.0078 V., - 0.00627 L,
Dg = (pc/mifln)
LOS=  (Exhibit 13-2)

Dp, = 4.252 + 0.0086 V., - 0.009 L,
D= 30.0 (pc/mifin)
LOS= D (Exhibit 13-2)

Speed Determination

Speed Determination

M= (Exibit 13-11)

Se=  mph (Exhibit 13-11)
S,=  mph (Exhibit 13-11)
S=  mph (Exhibit 13-13)

D,=  0.378 (Exhibit 13-12)

Ss=  56.3mph (Exhibit 13-12)
S;=  NIAmph (Exhibit 13-12)
S= 563 mph (Exhibit 13-13)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /I-526 EB
IAgency or Company Atkins From/To giSS-R/verLa Off to RiverL.a
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year g%B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [1Des.(N) []Planning Data
Flow Inputs
\Volume, V 2326 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 11
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fiy = VI1+P(E; - 1) + Pr(Eg - 110.948
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft flw mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f, 9
’ 1363 pc//in - |v, = (V or DDHV)/ (PHF x N x f,,
X fp) 1) pc/h/in
S 65.0 mph s P o
m
D = v, /'S 21.0 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS C P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
V' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13 . - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /I-526 EB
IAgency or Company Atkins From/To giSS-R/verLa Off to RiverL.a
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year g(i)t;B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [1Des.(N) []Planning Data
Flow Inputs
\Volume, V 2507 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 11
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fiy = VI1+P(E; - 1) + Pr(Eg - 110.948
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f, 9
’ 1469 pc//in - |v, = (V or DDHV)/ (PHF x N x f,,
X fp) 1) pc/h/in
S 64.9 mph s P o
m
D = v, /'S 22.6 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS C P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed Ex, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
|General Information Site Information
Analyst AJR Freeway/Dir of Travel I-526 EB
IAgency or Company Atkins Junction 3240-EB On from River Landing
Date Performed 71252014 Jurisdiction
Analysis Time Period AM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
[lves []on Acceleration Lane Length, L, 1400 CYes [JOn
No ] off Deceleration Lane Length L No Cox
Freeway Volume, V 2326
Lop = ft Ramp Volume, Vg 620 Lgoun = ft
V. = veh/h Freeway Free-Flow Speed, S, 65.0 v, = veh/h
Ramp Free-Flow Speed, Scp 25.0
|Conversion to pc/h Under Base Conditions
v . _

(pclh) (Veh/hn) PHF Terrain %Truck %Rv Ty fp v = V/PHF x f,, x fp
Freeway 2326 0.90 Level 11 0 0.948 1.00 2727
Ramp 620 0.90 Level 10 0 0.952 1.00 723
UpStream
DownStream

Merge Areas Diverge Areas
Estimation of v ¢, Estimation of v,
Vi2 = Ve (Pey) Vig = Vg + (Ve - VR)Pep
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pev = 1.000 using Equation (Exhibit 13-6) Pep = using Equation (Exhibit 13-7)
2= 2727 pclh 2= pcih
30 Va4 0 pc/h (Equation 13-14 or 13-17) 30r Vo pc/h (Equation 13-14 or 13-17)
IsVyorV, .,>2,700pc/h? []Yes No Is Vy0rV, 4, >2,700 pc/h? []Yes []No
IsVyorV, ., >1.5*V,,2 [Jyes [“INo IsViorV, ., >15*V,,2 [JYes []No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or
If Yes,\V,y, 13-19) If Yes,V,,, 13-19)
|Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 13-8
Vo 3450 | Exhibit13-8 No  [Vro=Ve-Vr Exhibit 13-8
v Exhibit 13-
R 10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo 3450 Exhibit 13-8| 4600:All No Vio Exhibit 13-8 |
ILevel of Service Determination (if not F) Level of Service Determination (if not F)
D =5.475+0.00734 v 5 +0.0078 V., - 0.00627 L, Dy =4.252 + 0.0086 V,, - 0.009 L
Dg = 23.3 (pc/mifln) Dy = (pc/mifin)
LOS = C (Exhibit 13-2) LOS=  (Exhibit 13-2)
Speed Determination Speed Determination
M= 0.374 (Exibit 13-11) D,=  (Exhibit 13-12)
Se= 564 mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S,=  N/A mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S = 56.4 mph (Exhibit 13-13) S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
|General Information Site Information
Analyst AJR Freeway/Dir of Travel I-526 EB
IAgency or Company Atkins Junction 3240-EB On from River Landing
Date Performed 4/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
[lves []on Acceleration Lane Length, L, 1400 CYes [JOn
No ] off Deceleration Lane Length L No Cox
Freeway Volume, V 2507
Lop = ft Ramp Volume, Vg 510 Lgoun = ft
V. = veh/h Freeway Free-Flow Speed, S, 65.0 v, = veh/h
Ramp Free-Flow Speed, Scp 25.0
|Conversion to pc/h Under Base Conditions
v . _

(pclh) (Veh/hn) PHF Terrain %Truck %Rv Ty fp v = V/PHF x f,, x fp
Freeway 2507 0.90 Level 11 0 0.948 1.00 2939
Ramp 510 0.90 Level 10 0 0.952 1.00 595
UpStream
DownStream

Merge Areas Diverge Areas
Estimation of v ¢, Estimation of v,
Vi2 = Ve (Pey) Vig = Vg + (Ve - VR)Pep
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pev = 1.000 using Equation (Exhibit 13-6) Pep = using Equation (Exhibit 13-7)
2= 2939 pc/h 2= pcih
30 Va4 0 pc/h (Equation 13-14 or 13-17) 30r Vo pc/h (Equation 13-14 or 13-17)
IsVyorV, .,>2,700pc/h? []Yes No Is Vy0rV, 4, >2,700 pc/h? []Yes []No
IsVyorV, ., >1.5*V,,2 [Jyes [“INo IsViorV, ., >15*V,,2 [JYes []No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or
If Yes,\V,y, 13-19) If Yes,V,,, 13-19)
|Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 13-8
Vo 3534 | Exhibit13-8 No  [Vro=Ve-Vr Exhibit 13-8
v Exhibit 13-
R 10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo 3534 Exhibit 13-8| 4600:All No Vio Exhibit 13-8 |
ILevel of Service Determination (if not F) Level of Service Determination (if not F)
D =5.475+0.00734 v 5 +0.0078 V., - 0.00627 L, Dy =4.252 + 0.0086 V,, - 0.009 L
Dg = 24.0 (pc/mifln) Dy = (pc/mifin)
LOS = C (Exhibit 13-2) LOS=  (Exhibit 13-2)
Speed Determination Speed Determination
M= 0.385 (Exibit 13-11) D,=  (Exhibit 13-12)
Se=  56.2mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S,=  N/A mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S = 56.2 mph (Exhibit 13-13) S = mph (Exhibit 13-13)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /I-526 EB
IAgency or Company Atkins From/To Eggg;g,;etrLand/ng to
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year g%B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [1Des.(N) []Planning Data
Flow Inputs
\Volume, V 2946 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 11
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fiy = VI1+P(E; - 1) + Pr(Eg - 110.948
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f, 9
’ 1727 pc/h/in - |v, = (V or DDHV)/ (PHF x N x f,,
X fp) 1) pc/h/in
S 63.5 mph s P o
m
D= v, /'S 27.2 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS D P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed Ex, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, v_ - Exhibits 11-2,
p
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /I-526 EB
. 3250-RiverLanding to
IAgency or Company Atkins From/To LongPoint
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year g(i)t;B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [1Des.(N) []Planning Data
Flow Inputs
\Volume, V 3017 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 11
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fiy = VI1+P(E; - 1) + Pr(Eg - 110.948
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
v, = (V or DDHV) / (PHF x N fy, 9
1768 pc/h/in v, = (V or DDHV) / (PHF x N x f,,,,
X fp) 1) pc/h/in
S 63.1 mph s P o
m
D = v, /'S 28.0 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS D P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed Ex, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Site Information

Analyst AJR Freeway/Dir of Travel [-526 EB
Agency or Company Atkins Junction 3260-EB Off to Long Point
Date Performed 7125/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Llyes [lon Acceleration Lane Length, L, Cyes [Jon
No [Joff Deceleration Lane Length L 225 No o
Freeway Volume, V¢ 2946
Ly = ft Ramp Volume, Vg 1089 Laown =t
V = vehvh Freeway Free-Flow Speed, S¢ 65.0 vV, = veh/h
! Ramp Free-Flow Speed, Sp5 45.0
Conversion to pc/h Under Base Conditions
(pcih) (Vi e\rflh 0 PHF Terrain %Truck %Rv fav fp v = V/PHF x f,,, x fp
Freeway 2946 0.90 Level 11 0 0.948 1.00 3453
Ramp 1089 0.90 Level 23 0 0.897 1.00 1349
UpStream
DownStream
Merge Areas Diverge Areas

Estimation of Vyo

Estimation of Vio

Viz = Ve (Pry)

Leq = (Equation 13-6 or 13-7)

Pew = using Equation (Exhibit 13-6)
1= pc/h
30rVyas pc/h (Equation 13-14 or 13-17)

Is V0V, 4, > 2,700 pch? [ Yes []No
IsVy0rVys>15*V,,/2 [JYes [1No

Vi = Vg * (Vg - VRIPrp

Leq = (Equation 13-12 or 13-13)

Pep = 1.000 using Equation (Exhibit 13-7)
1= 3453 pc/h
3 0rV, o 0 pc/h (Equation 13-14 or 13-17)

Is V3 0rV, 5, > 2,700 pc/h? [] Yes No
IsVyorV, . >15*V,2 []Yes [¥INo

If Yes\V,, = 1p3c:_/1hg()Equation 13-16, 13-18, or I Yes\V,, = 1p90)/h (Equation 13-16, 13-18, or 13-
Capacity Checks Capacity Checks
Actual Capacity LOSF? Actual Capacity LOSF?
Ve 3453 Exhibit 13-8 4700 No
Veo Exhibit 13-8 Veo=Ve-Vg| 2104 Exhibit 13-8 | 4700 No
Vr 1349 Exhibit 13-10 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Viia Exhibit 13-§] Vi, 3453 Exhibit 13-8 | 4400:Al No

Level of Service Determination (if not F)

Level of Service Determination (if not F)

Dg =5.475+0.00734 v 5 + 0.0078 V., - 0.00627 L,
Dg = (pc/mifln)
LOS=  (Exhibit 13-2)

Dp, = 4.252 + 0.0086 V., - 0.009 L,
D= 319 (pc/mi/in)
LOS= D (Exhibit 13-2)

Speed Determination

Speed Determination

M= (Exibit 13-11)

Se=  mph (Exhibit 13-11)
S,=  mph (Exhibit 13-11)
S=  mph (Exhibit 13-13)

D,= 0419 (Exhibit 13-12)

Ss= 554 mph (Exhibit 13-12)
S;=  NIAmph (Exhibit 13-12)
S= 554 mph (Exhibit 13-13)

Copyright © 2012 University of Florida, All Rights Reserved

file:///C:/Temp/r2k7D4D.tmp

HCS2010™  Version 6.41 Generated: 12/9/2014 9:17 AM

F-3981

12/9/2014



RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Site Information

Analyst AJR Freeway/Dir of Travel [-526 EB
Agency or Company Atkins Junction 3260-EB Off to Long Point
Date Performed 7125/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Llyes [lon Acceleration Lane Length, L, Cyes [Jon
No [Joff Deceleration Lane Length L 225 No o
Freeway Volume, V¢ 3017
Ly = ft Ramp Volume, Vg 1167 Laown =t
V = vehvh Freeway Free-Flow Speed, S¢ 65.0 vV, = veh/h
! Ramp Free-Flow Speed, Sp5 45.0
Conversion to pc/h Under Base Conditions
(pcih) (Vi e\rflh 0 PHF Terrain %Truck %Rv fav fp v = V/PHF x f,,, x fp
Freeway 3017 0.90 Level 11 0 0.948 1.00 3537
Ramp 1167 0.90 Level 19 0 0.913 1.00 1420
UpStream
DownStream
Merge Areas Diverge Areas

Estimation of Vyo

Estimation of Vio

Viz = Ve (Pry)

Leq = (Equation 13-6 or 13-7)

Pew = using Equation (Exhibit 13-6)
1= pc/h
30rVyas pc/h (Equation 13-14 or 13-17)

Is V0V, 4, > 2,700 pch? [ Yes []No
IsVy0rVys>15*V,,/2 [JYes [1No

Vi = Vg * (Vg - VRIPrp

Leq = (Equation 13-12 or 13-13)

Pep = 1.000 using Equation (Exhibit 13-7)
1= 3537 pc/h
3 0rV, o 0 pc/h (Equation 13-14 or 13-17)

Is V3 0rV, 5, > 2,700 pc/h? [] Yes No
IsVyorV, . >15*V,2 []Yes [¥INo

If Yes\V,, = 1p3c:_/1hg()Equation 13-16, 13-18, or I Yes\V,, = 1p90)/h (Equation 13-16, 13-18, or 13-
Capacity Checks Capacity Checks
Actual Capacity LOSF? Actual Capacity LOSF?
Ve 3537 Exhibit 13-8 4700 No
Veo Exhibit 13-8 Veo=Ve-Vg| 2117 Exhibit 13-8 | 4700 No
Vr 1420 Exhibit 13-10 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Viia Exhibit 13-§] Vi, 3537 Exhibit 13-8 | 4400:Al No

Level of Service Determination (if not F)

Level of Service Determination (if not F)

Dg =5.475+0.00734 v 5 + 0.0078 V., - 0.00627 L,
Dg = (pc/mifln)
LOS=  (Exhibit 13-2)

Dp, = 4.252 + 0.0086 V., - 0.009 L,
D= 326 (pc/mifin)
LOS= D (Exhibit 13-2)

Speed Determination

Speed Determination

M= (Exibit 13-11)

Se=  mph (Exhibit 13-11)
S,=  mph (Exhibit 13-11)
S=  mph (Exhibit 13-13)

D,= 0426 (Exhibit 13-12)

Ss= 552 mph (Exhibit 13-12)
S;=  NIAmph (Exhibit 13-12)
S=  552mph (Exhibit 13-13)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /I-526 EB
IAgency or Company Atkins From/To fgggb[}%gpot,?ﬁ to
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year g%B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [1Des.(N) []Planning Data
Flow Inputs
\Volume, V 1857 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 11
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fiy = VI1+P(E; - 1) + Pr(Eg - 110.948
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft flw mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f, 9
’ 1088 pc//in - |v, = (V or DDHV)/ (PHF x N x f,,
X fp) 1) pc/h/in
S 65.0 mph s P o
m
D = v, /'S 16.7 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS B P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
V' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13 . - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, v_ - Exhibits 11-2,
p
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /I-526 EB
. 3265-LongPt Off to
IAgency or Company Atkins From/To LongPtWB On
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year g(i)t;B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [1Des.(N) []Planning Data
Flow Inputs
Volume, V 1850 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 11
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fry = VI1+P1(Eq - 1) + PR(Eg - 110.948
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft flw mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f, 9
P 1084 c/hiin v, = (V or DDHV)/(PHF x N x f
p p HV
X fp) 1) pc/h/in
S 65.0 mph s P o
m
D = v, /'S 16.7 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS B P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
|General Information Site Information
Analyst AJR Freeway/Dir of Travel I-526 EB
IAgency or Company Atkins Junction 3270-EB On from Long Point WB
Date Performed 71252014 Jurisdiction
Analysis Time Period AM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
[lyes [lon .
Acceleration Lane Length, L, 925 [Yes []on
No ] off Deceleration Lane Length L No Cox
Freeway Volume, V 1857
Lop = ft Ramp Volume, Vg 471 Lgoun = ft
V. = veh/h Freeway Free-Flow Speed, S, 65.0 v, = veh/h
Ramp Free-Flow Speed, Scp 25.0
|Conversion to pc/h Under Base Conditions
v . _

(pclh) (Veh/hn) PHF Terrain %Truck %Rv Ty fp v = V/PHF x f,, x fp
Freeway 1857 0.90 Level 11 0 0.948 1.00 2177
Ramp 471 0.90 Level 6 0 0.971 1.00 539
UpStream
DownStream

Merge Areas Diverge Areas
Estimation of v ¢, Estimation of v,
Vi2 = Ve (Pey) Vig = Vg + (Ve - VR)Pep
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pev = 1.000 using Equation (Exhibit 13-6) Pep = using Equation (Exhibit 13-7)
2= 2177 pelh 2= pcih
30 Va4 0 pc/h (Equation 13-14 or 13-17) 30r Vo pc/h (Equation 13-14 or 13-17)
IsVyorV, .,>2,700pc/h? []Yes No Is Vy0rV, 4, >2,700 pc/h? []Yes []No
IsVyorV, ., >1.5*V,,2 [Jyes [“INo IsViorV, ., >15*V,,2 [JYes []No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or
If Yes,\V,y, 13-19) If Yes,V,,, 13-19)
|Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 13-8
Vo 2716 | Exhibit 13-8 No  [Vro=Ve-Vr Exhibit 13-8
v Exhibit 13-
R 10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo 2716 Exhibit 13-8| 4600:All No Vio Exhibit 13-8 |
ILevel of Service Determination (if not F) Level of Service Determination (if not F)
D =5.475+0.00734 v 5 +0.0078 V., - 0.00627 L, Dy =4.252 + 0.0086 V,, - 0.009 L
Dg = 20.6 (pc/mifln) Dy = (pc/mifin)
LOS = C (Exhibit 13-2) LOS=  (Exhibit 13-2)
Speed Determination Speed Determination
M= 0.334 (Exibit 13-11) D,=  (Exhibit 13-12)
Se= 573 mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S,=  N/A mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S = 57.3 mph (Exhibit 13-13) S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
|General Information Site Information
Analyst AJR Freeway/Dir of Travel I-526 EB
IAgency or Company Atkins Junction 3270-EB On from Long Point WB
Date Performed 712512014 Jurisdiction
Analysis Time Period PM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
[lyes [lon .
Acceleration Lane Length, L, 925 [Yes []on
No ] off Deceleration Lane Length L No Cox
Freeway Volume, V 1850
Lop = ft Ramp Volume, Vg 471 Lgoun = ft
V. = veh/h Freeway Free-Flow Speed, S 65.0 v, = veh/h
Ramp Free-Flow Speed, Scp 25.0
|Conversion to pc/h Under Base Conditions
v . _

(pclh) (Veh/hn) PHF Terrain %Truck %Rv Ty fp v = V/PHF x f,, x fp
Freeway 1850 0.90 Level 11 0 0.948 1.00 2169
Ramp 471 0.90 Level 5 0 0.976 1.00 536
UpStream
DownStream

Merge Areas Diverge Areas
Estimation of v ¢, Estimation of v,
Viz = Ve (Pry) Vi = Ve * (Ve - VR)Prp
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pev = 1.000 using Equation (Exhibit 13-6) Pep = using Equation (Exhibit 13-7)
2= 2169 pc/h 2= pcih
30 Va4 0 pc/h (Equation 13-14 or 13-17) 30r Vo pc/h (Equation 13-14 or 13-17)
IsVyorV, .,>2,700pc/h? []Yes No Is Vy0rV, 4, >2,700 pc/h? []Yes []No
IsVyorV, ., >1.5*V,,2 [Jyes [“INo IsViorV, ., >15*V,,2 [JYes []No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or
If Yes,\V,y, 13-19) If Yes,V,,, 13-19)
|Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 13-8
Vo 2705 | Exhibit 13-8 No  [Vro=Ve-Vr Exhibit 13-8
v Exhibit 13-
R 10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo 2705 Exhibit 13-8| 4600:All No Vio Exhibit 13-8 |
ILevel of Service Determination (if not F) Level of Service Determination (if not F)
D =5.475+0.00734 v 5 +0.0078 V., - 0.00627 L, Dy =4.252 + 0.0086 V,, - 0.009 L
Dg = 20.5 (pc/mifln) Dy = (pc/mifin)
LOS = C (Exhibit 13-2) LOS=  (Exhibit 13-2)
Speed Determination Speed Determination
M= 0.333 (Exibit 13-11) D= (Exhibit 13-12)
Se=  57.3 mph (Exhibit 13-11) Sk=  mph (Exhibit 13-12)
S,=  N/A mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S = 57.3 mph (Exhibit 13-13) S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
|General Information Site Information
Analyst AJR Freeway/Dir of Travel I-526 EB
IAgency or Company Atkins Junction 3280-EB On from Long Point EB
Date Performed 71252014 Jurisdiction
Analysis Time Period AM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
[lyes [lon .
Acceleration Lane Length, L, 625 [Yes []on
No ] off Deceleration Lane Length L No Cox
Freeway Volume, V 2328
Lop = ft Ramp Volume, Vg 345 Lgoun = ft
V. = veh/h Freeway Free-Flow Speed, S, 65.0 v, = veh/h
Ramp Free-Flow Speed, Scp 450
|Conversion to pc/h Under Base Conditions
v . _

(pclh) (Veh/hn) PHF Terrain %Truck %Rv Ty fp v = V/PHF x f,, x fp
Freeway 2328 0.90 Level 11 0 0.948 1.00 2729
Ramp 345 0.90 Level 20 0 0.909 1.00 422
UpStream
DownStream

Merge Areas Diverge Areas
Estimation of v ¢, Estimation of v,
Vi2 = Ve (Pey) Vig = Vg + (Ve - VR)Pep
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pev = 1.000 using Equation (Exhibit 13-6) Pep = using Equation (Exhibit 13-7)
2= 2729 pcih 2= pcih
30 Va4 0 pc/h (Equation 13-14 or 13-17) 30r Vo pc/h (Equation 13-14 or 13-17)
IsVyorV, .,>2,700pc/h? []Yes No Is Vy0rV, 4, >2,700 pc/h? []Yes []No
IsVyorV, ., >1.5*V,,2 [Jyes [“INo IsViorV, ., >15*V,,2 [JYes []No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or
If Yes,\V,y, 13-19) If Yes,V,,, 13-19)
|Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 13-8
Vo 3151 | Exhibit 13-8 No  [Vro=Ve-Vr Exhibit 13-8
v Exhibit 13-
R 10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo 3151 Exhibit 13-8| 4600:All No Vio Exhibit 13-8 |
ILevel of Service Determination (if not F) Level of Service Determination (if not F)
D =5.475+0.00734 v 5 +0.0078 V., - 0.00627 L, Dy =4.252 + 0.0086 V,, - 0.009 L
Dg = 25.9 (pc/mifln) Dy = (pc/mifin)
LOS = C (Exhibit 13-2) LOS=  (Exhibit 13-2)
Speed Determination Speed Determination
M= 0.356 (Exibit 13-11) D,=  (Exhibit 13-12)
Se=  56.8 mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S,=  N/A mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S = 56.8 mph (Exhibit 13-13) S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
|General Information Site Information
Analyst AJR Freeway/Dir of Travel I-526 EB
IAgency or Company Atkins Junction 3280-EB On from Long Point EB
Date Performed 71252014 Jurisdiction
Analysis Time Period PM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
[lyes [lon .
Acceleration Lane Length, L, 625 [Yes []on
No ] off Deceleration Lane Length L No Cox
Freeway Volume, V 2321
Lop = ft Ramp Volume, Vg 667 Lgoun = ft
V. = veh/h Freeway Free-Flow Speed, S, 65.0 v, = veh/h
Ramp Free-Flow Speed, Scp 450
|Conversion to pc/h Under Base Conditions
v . _

(pclh) (Veh/hn) PHF Terrain %Truck %Rv Ty fp v = V/PHF x f,, x fp
Freeway 2321 0.90 Level 11 0 0.948 1.00 2721
Ramp 667 0.90 Level 9 0 0.957 1.00 774
UpStream
DownStream

Merge Areas Diverge Areas
Estimation of v ¢, Estimation of v,
Vi2 = Ve (Pey) Vig = Vg + (Ve - VR)Pep
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pev = 1.000 using Equation (Exhibit 13-6) Pep = using Equation (Exhibit 13-7)
2= 2721 pclh 2= pcih
30 Va4 0 pc/h (Equation 13-14 or 13-17) 30r Vo pc/h (Equation 13-14 or 13-17)
IsVyorV, .,>2,700pc/h? []Yes No Is Vy0rV, 4, >2,700 pc/h? []Yes []No
IsVyorV, ., >1.5*V,,2 [Jyes [“INo IsViorV, ., >15*V,,2 [JYes []No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or
If Yes,\V,y, 13-19) If Yes,V,,, 13-19)
|Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 13-8
Vo 3495 | Exhibit 13-8 No  [Vro=Ve-Vr Exhibit 13-8
v Exhibit 13-
R 10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo 3495 Exhibit 13-8| 4600:All No Vio Exhibit 13-8 |
ILevel of Service Determination (if not F) Level of Service Determination (if not F)
D =5.475+0.00734 v 5 +0.0078 V., - 0.00627 L, Dy =4.252 + 0.0086 V,, - 0.009 L
Dg = 28.5 (pc/mifln) Dy = (pc/mifin)
LOS = D (Exhibit 13-2) LOS=  (Exhibit 13-2)
Speed Determination Speed Determination
M= 0.393 (Exibit 13-11) D,=  (Exhibit 13-12)
Se=  56.0 mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S,=  N/A mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S = 56.0 mph (Exhibit 13-13) S = mph (Exhibit 13-13)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel I-526 EB
, 3290-
IAgency or Company Atkins From/To LongPt.toUS17/Hungryneck
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year gﬁ‘? Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [ |Des.(N) [|Planning Data
Flow Inputs
\Volume, V 2673 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 9
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fry = VI1+P(E1 - 1) + Pr(Eg - 110.957
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
EFS (;neasflureds) ; 65.0 mph FFS 65.0 mph
ase free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f, 9
’ 1552 pc//in - |v, = (V or DDHV)/ (PHF x N x f,,
X fp) 1) pc/h/in
S 64.7 mph S P .
m
D= v, /'S 24.0 pc/mi/ln P .
L0S c D = A /'S pc/mi/ln
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed Ex, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel I-526 EB
, 3290-
IAgency or Company Atkins From/To LongPt.toUS17/Hungryneck
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year gﬁ‘? Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [ |Des.(N) [|Planning Data
Flow Inputs
\Volume, V 2988 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 7
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fry = VI1+P(E1 - 1) + Pr(Eg - 110.966
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
EFS (;neasflureds) ; 65.0 mph FFS 65.0 mph
ase free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
v, = (V or DDHV) / (PHF x N fy, 9
1718 pc/h/in v, = (V or DDHV) / (PHF x N x f,,,,
X fp) 1) pc/h/in
S 63.6 mph s P o
m
D= v, /'S 27.0 pc/mi/ln P .
L0S 5 D = A /'S pc/mi/in
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AJR Freeway/Dir of Travel [-526 EB
Agency or Company Atkins Junction 3300-EB Off to US17/Hungryneck
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Clyes [on -
Acceleration Lane Length, LA [Yes [Jon
No [Joff Deceleration Lane Length L 225 No o
Freeway Volume, V¢ 2673
Ly = ft Ramp Volume, Vg 1147 Laown =t
V = vehvh Freeway Free-Flow Speed, S¢ 55.0 vV, = veh/h
! Ramp Free-Flow Speed, Sp5 45.0
Conversion to pc/h Under Base Conditions
\ , -
(pcih) (Veh/hr) PHF Terrain %Truck %Rv fav fp v = V/PHF x f,,, x fp
Freeway 2673 0.90 Level 9 0 0.957 1.00 3104
Ramp 1147 0.90 Level 4 0 0.980 1.00 1300
UpStream
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Vip = Ve (Pey) Vi = Vg * (Vg - VRIPrp
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pew = using Equation (Exhibit 13-6) Pep = 1.000 using Equation (Exhibit 13-7)
1= pc/h 1= 3104 pc/h
30rVyas pc/h (Equation 13-14 or 13-17) 30rV, a4 0 pc/h (Equation 13-14 or 13-17)
IsVyorV, 5, >2,700 pc/h? []Yes [1No Is V3 0rV, 5, > 2,700 pc/h? [] Yes No
IsViorV, 2, >15"V,2 [JYes [INo IsVyorV, ., >15*V,,2 [JYes No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or 13-
If Yes,V12a 13-19) If Yes,V1251 19)
Capacity Checks Capacity Checks
Actual Capacity LOSF? Actual Capacity LOSF?
Ve 3104 Exhibit 13-8 4500 No
Veo Exhibit 13-8 Veo = Ve - Vi 1804 Exhibit 13-8 4500 No
Vr 1300 Exhibit 13-10] 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo Exhibit 13-8| Vi, 3104 Exhibit 13-8 | 4400:All No

Level of Service Determination (if not F)

Level of Service Determination (if not F)

Dg =5.475+0.00734 v 5 + 0.0078 V., - 0.00627 L,
Dg = (pc/mifln)
LOS=  (Exhibit 13-2)

Dp, = 4.252 + 0.0086 V., - 0.009 L,
D= 289 (pc/mifin)
LOS= D (Exhibit 13-2)

Speed Determination

Speed Determination

M= (Exibit 13-11)

Se=  mph (Exhibit 13-11)
S,=  mph (Exhibit 13-11)
S=  mph (Exhibit 13-13)

D,= 0415 (Exhibit 13-12)

Ss=  49.6 mph (Exhibit 13-12)
S;=  NIAmph (Exhibit 13-12)
S= 496 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AJR Freeway/Dir of Travel [-526 EB
Agency or Company Atkins Junction 3300-EB Off to US17/Hungryneck
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Clyes [on -
Acceleration Lane Length, LA [Yes [Jon
No [Joff Deceleration Lane Length L 225 No o
Freeway Volume, V¢ 2988
Ly = ft Ramp Volume, Vg 982 Laown =t
V = vehvh Freeway Free-Flow Speed, S¢ 55.0 vV, = veh/h
! Ramp Free-Flow Speed, Sp5 45.0
Conversion to pc/h Under Base Conditions
\ , -
(pcih) (Veh/hr) PHF Terrain %Truck %Rv fav fp v = V/PHF x f,,, x fp
Freeway 2988 0.90 Level 7 0 0.966 1.00 3436
Ramp 982 0.90 Level 4 0 0.980 1.00 1113
UpStream
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Vip = Ve (Pey) Vi = Vg * (Vg - VRIPrp
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pew = using Equation (Exhibit 13-6) Pep = 1.000 using Equation (Exhibit 13-7)
1= pc/h 1= 3436 pc/h
30rVyas pc/h (Equation 13-14 or 13-17) 30rV, a4 0 pc/h (Equation 13-14 or 13-17)
IsVyorV, 5, >2,700 pc/h? []Yes [1No Is V3 0rV, 5, > 2,700 pc/h? [] Yes No
IsViorV, 2, >15"V,2 [JYes [INo IsVyorV, ., >15*V,,2 [JYes No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or 13-
If Yes,V12a 13-19) If Yes,V1251 19)
Capacity Checks Capacity Checks
Actual Capacity LOSF? Actual Capacity LOSF?
Ve 3436 Exhibit 13-8 4500 No
Veo Exhibit 13-8 Veo=Ve-Vg| 2323 Exhibit 13-8 4500 No
Vr 1113 Exhibit 13-10] 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo Exhibit 13-8| Vi, 3436 Exhibit 13-8 | 4400:All No

Level of Service Determination (if not F)

Level of Service Determination (if not F)

Dg =5.475+0.00734 v 5 + 0.0078 V., - 0.00627 L,
Dg = (pc/mifln)
LOS=  (Exhibit 13-2)

Dp, = 4.252 + 0.0086 V., - 0.009 L,
D= 31.8 (pc/mifin)
LOS= D (Exhibit 13-2)

Speed Determination

Speed Determination

M= (Exibit 13-11)

Se=  mph (Exhibit 13-11)
S,=  mph (Exhibit 13-11)
S=  mph (Exhibit 13-13)

D,=  0.398 (Exhibit 13-12)

Ss=  49.8 mph (Exhibit 13-12)
S;=  NIAmph (Exhibit 13-12)
S= 498 mph (Exhibit 13-13)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /I-526 EB
IAgency or Company Atkins From/To \;)’j’381107-US17/Hungry neck to
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year g%B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [ |Des.(N) [|Planning Data
Flow Inputs
Volume, V 1526 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 7
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fry = VI1+P(E1 - 1) + Pr(Eg - 110.966
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft flw mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 55.0 mph FFS 55.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f, 9
’ 877 pc//in - |v, = (V or DDHV)/ (PHF x N x f,,
X fp) 1) pc/h/in
S 55.0 mph s P o
m
D = v, /'S 16.9 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS B P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, v_ - Exhibits 11-2,
p
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /I-526 EB
IAgency or Company Atkins From/To \;)’j’381107-US17/Hungry neck to
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year g(i)t;B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [ |Des.(N) [|Planning Data
Flow Inputs
\Volume, V 2006 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 6
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fry = VI1+P(E1 - 1) + Pr(Eg - 110.971
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 55.0 mph FFS 55.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
v, = (V or DDHV) / (PHF x N fy, 9
1148 pc/h/in v, = (V or DDHV) / (PHF x N x f,,,,
X fp) 1) pc/h/in
S 55.0 mph s P o
m
D = v, /'S 20.9 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS C P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AJR Freeway/Dir of Travel [-526 EB
Agency or Company Atkins Junction 3320-EB Off to US17 SB
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Llyes [lon Acceleration Lane Length, L, Cyes [Jon
No [Joff Deceleration Lane Length L 250 No o
Freeway Volume, V¢ 1526
Ly = ft Ramp Volume, Vg 1060 Laown =t
V = vehvh Freeway Free-Flow Speed, S¢ 55.0 vV, = veh/h
! Ramp Free-Flow Speed, Sp5 45.0
Conversion to pc/h Under Base Conditions
\ , -
(pcih) (Veh/hr) PHF Terrain %Truck %Rv fav fp v = V/PHF x f,,, x fp
Freeway 1526 0.90 Level 7 0 0.966 1.00 1755
Ramp 1060 0.90 Level 13 0 0.939 1.00 1254
UpStream
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Viz = Ve (Pry) Vig=Vr + (Ve - VR)Prp
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pew = using Equation (Exhibit 13-6) Pep = 1.000 using Equation (Exhibit 13-7)
127 pc/h 1= 1755 pc/h
30rVyas pc/h (Equation 13-14 or 13-17) 30rV, a4 0 pc/h (Equation 13-14 or 13-17)
IsVyorV, 5, >2,700 pc/h? []Yes [1No Is V3 0rV, 5, > 2,700 pc/h? [] Yes No
IsViorV, 2, >15"V,2 [JYes [INo IsVyorV, ., >15*V,,2 [JYes No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or 13-
If Yes,V12a 13-19) If Yes.,V1251 19)
Capacity Checks Capacity Checks
Actual Capacity LOSF? Actual Capacity LOSF?
Ve 1755 Exhibit 13-8 4500 No
Veo Exhibit 13-8 Veo = Ve - VR 501 Exhibit 13-8 4500 No
Vr 1254 Exhibit 13-10] 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vi1 Exhibit 13-§] Vi, 1755 Exhibit 13-8 | 4400:Al No

Level of Service Determination (if not F)

Level of Service Determination (if not F)

Dg =5.475+0.00734 v 5 + 0.0078 V., - 0.00627 L,
Dg = (pc/mifln)
LOS=  (Exhibit 13-2)

Dp, = 4.252 + 0.0086 V., - 0.009 L,
Dy = 17.1 (pc/mi/ln)
LOS= B (Exhibit 13-2)

Speed Determination

Speed Determination

M= (Exibit 13-11)

Se=  mph (Exhibit 13-11)
S,=  mph (Exhibit 13-11)
S=  mph (Exhibit 13-13)

D,= 0411 (Exhibit 13-12)

Ss=  49.7 mph (Exhibit 13-12)
S;=  NIAmph (Exhibit 13-12)
S=  49.7 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AJR Freeway/Dir of Travel [-526 EB
Agency or Company Atkins Junction 3320-EB Off to US17 SB
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Clyes [on -
Acceleration Lane Length, LA [Yes [Jon
No [Joff Deceleration Lane Length L 250 No o
Freeway Volume, V¢ 2006
Ly = ft Ramp Volume, Vg 1039 Laown =t
V = vehvh Freeway Free-Flow Speed, S¢ 55.0 vV, = veh/h
! Ramp Free-Flow Speed, Sp5 45.0
Conversion to pc/h Under Base Conditions
\ . -
(pcih) (Veh/hr) PHF Terrain %Truck %Rv fav fp v = V/PHF x f,,, x fp
Freeway 2006 0.90 Level 6 0 0.971 1.00 2296
Ramp 1039 0.90 Level 11 0 0.948 1.00 1218
UpStream
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Vip = Ve (Pey) Vi = Vg * (Vg - VRIPrp
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pew = using Equation (Exhibit 13-6) Pep = 1.000 using Equation (Exhibit 13-7)
1= pc/h 1= 2296 pc/h
30rVyas pc/h (Equation 13-14 or 13-17) 30rV, a4 0 pc/h (Equation 13-14 or 13-17)
IsVyorV, 5, >2,700 pc/h? []Yes [1No Is V3 0rV, 5, > 2,700 pc/h? [] Yes No
IsViorV, 2, >15"V,2 [JYes [INo IsVyorV, ., >15*V,,2 [JYes No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or 13-
If Yes,V12a 13-19) If Yes.,V1251 19)
Capacity Checks Capacity Checks
Actual Capacity LOSF? Actual Capacity LOSF?
Ve 2296 Exhibit 13-8 4500 No
Veo Exhibit 13-8 Veo = Ve - Vi 1078 Exhibit 13-8 4500 No
Vr 1218 Exhibit 13-10] 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Viiz Exhibit 13-8| Vio 2296 Exhibit 13-8 | 4400:All No

Level of Service Determination (if not F)

Level of Service Determination (if not F)

Dg =5.475+0.00734 v 5 + 0.0078 V., - 0.00627 L,
Dg = (pc/mifln)
LOS=  (Exhibit 13-2)

Dp, = 4.252 + 0.0086 V., - 0.009 L,
D= 21.7 (pc/mifin)
LOS=  C (Exhibit 13-2)

Speed Determination

Speed Determination

M= (Exibit 13-11)

Se=  mph (Exhibit 13-11)
S,=  mph (Exhibit 13-11)
S=  mph (Exhibit 13-13)

D,=  0.408 (Exhibit 13-12)

Ss=  49.7 mph (Exhibit 13-12)
S;=  NIAmph (Exhibit 13-12)
S=  49.7 mph (Exhibit 13-13)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET

General Information |Site Information
Analyst AJR Highway/Direction of Travel /I-526 EB
IAgency or Company Atkins From/To 2%22#817 SB Offto US17
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year g%B Build - River Center
Project Description Navy Base ICTF

Oper.(LOS) [ |Des.(N) [|Planning Data

Flow Inputs
\Volume, V 466 veh/h Peak-Hour Factor, PHF 0.90

AADT veh/day %Trucks and Buses, P 7

Peak-Hr Prop. of AADT, K %RVs, P 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT x Kx D veh/h Grade % Length mi

Up/Down %

[Calculate Flow Adjustments

fo 1.00 Er 1.2

E; 1.5 fry = VI1+P(E1 - 1) + Pr(Eg - 110.966

Speed Inputs Calc Speed Adj and FFS

Lane Width ft

Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 55.0 mph FFS 55.0 mph
Base free-flow Speed,

BFFS mph
[LOS and Performance Measures Design (N)

Design (N)
Operational (LOS) Desian LOS
esign

V.= (V or DDHV) / (PHF x N x f, 9

’ 268 pc//in - |v, = (V or DDHV)/ (PHF x N x f,,

X fp) 1) pc/h/in
S 55.0 mph s P o

: mp
D=v_ /S 4.9 c/mi/ln
P P D=v_ /S pc/mifin
LOS A P
Required Number of Lanes, N

[Glossary Factor Location

N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .

speed LOS, S, FFS, V- Exhibits 11-2,

DDHYV - Directional design hour volume 11-3

Copyright © 2012 University of Florida, All Rights Reserved

HCS 2010™  Version 6.41

F-3997

file:///C:/Temp/f2k4F3B.tmp

Generated: 12/9/2014 9:26 AM

12/9/2014




BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /I-526 EB
IAgency or Company Atkins From/To 2%22#817 SB Offto US17
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year g(i)t;B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [ |Des.(N) [|Planning Data
Flow Inputs
\Volume, V 967 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 6
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fry = VI1+P(E1 - 1) + Pr(Eg - 110.971
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 55.0 mph FFS 55.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f, 9
’ 553 pc//in - |v, = (V or DDHV)/ (PHF x N x f,,
X fp) 1) pc/h/in
S 55.0 mph s P o
m
D = v, /'S 10.1 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS A P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
|General Information Site Information
Analyst AJR Freeway/Dir of Travel I-526 EB
IAgency or Company Atkins Junction 3330-EB On from US17 SB
Date Performed 712512014 Jurisdiction
Analysis Time Period AM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
[lyes [lon .
Acceleration Lane Length, L, 725 [Yes []on
No ] off Deceleration Lane Length L No Cox
Freeway Volume, V 466
Lop = ft Ramp Volume, Vg 359 Lgoun = ft
V. = veh/h Freeway Free-Flow Speed, S, 55.0 v, = veh/h
Ramp Free-Flow Speed, Scp 25.0
|Conversion to pc/h Under Base Conditions
v . _

(pclh) (Veh/hn) PHF Terrain %Truck %Rv Ty fp v = V/PHF x f,, x fp
Freeway 466 0.90 Level 7 0 0.966 1.00 536
Ramp 359 0.90 Level 3 0 0.985 1.00 405
UpStream
DownStream

Merge Areas Diverge Areas
Estimation of v ¢, Estimation of v,
Vi = Ve (Pey) Vi2 = Ve * (Ve - Vr)Pep
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pev = 1.000 using Equation (Exhibit 13-6) Pep = using Equation (Exhibit 13-7)
2= 536 pc/h 2= pcih
30 Va4 0 pc/h (Equation 13-14 or 13-17) 30r Vo pc/h (Equation 13-14 or 13-17)
IsVyorV, .,>2,700pc/h? []Yes No Is Vy0rV, 4, >2,700 pc/h? []Yes []No
IsVyorV, ., >1.5*V,,2 [Jyes [“INo IsViorV, ., >15*V,,2 [JYes []No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or
If Yes,\V,y, 13-19) If Yes,V,,, 13-19)
|Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 13-8
Vo 941 Exhibit 13-8 No  [Vro=Ve-Vr Exhibit 13-8
v Exhibit 13-
R 10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo ey Exhibit 13-8| 4600:All No Vio Exhibit 13-8 |
ILevel of Service Determination (if not F) Level of Service Determination (if not F)
D =5.475+0.00734 v 5 +0.0078 V., - 0.00627 L, Dy =4.252 + 0.0086 V,, - 0.009 L
Dg = 8.1 (pc/mifin) Dy = (pc/mifin)
LOS = A (Exhibit 13-2) LOS=  (Exhibit 13-2)
Speed Determination Speed Determination
Mg=  0.295 (Exibit 13-11) D,=  (Exhibit 13-12)
Se=  51.2mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S,=  N/A mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S = 51.2 mph (Exhibit 13-13) S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
|General Information Site Information
Analyst AJR Freeway/Dir of Travel I-526 EB
IAgency or Company Atkins Junction 3330-EB On from US17 SB
Date Performed 71252014 Jurisdiction
Analysis Time Period PM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
[lyes [lon .
Acceleration Lane Length, L, 725 [Yes []on
No ] off Deceleration Lane Length L No Cox
Freeway Volume, V 967
Lop = ft Ramp Volume, Vg 290 Lgoun = ft
V. = veh/h Freeway Free-Flow Speed, S, 55.0 v, = veh/h
Ramp Free-Flow Speed, Scp 25.0
|Conversion to pc/h Under Base Conditions
v . _

(pclh) (Veh/hn) PHF Terrain %Truck %Rv Ty fp v = V/PHF x f,, x fp
Freeway 967 0.90 Level 6 0 0.971 1.00 1107
Ramp 290 0.90 Level 3 0 0.985 1.00 327
UpStream
DownStream

Merge Areas Diverge Areas
Estimation of v ¢, Estimation of v,
Vi2 = Ve (Pey) Vig = Vg + (Ve - VR)Pep
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pev = 1.000 using Equation (Exhibit 13-6) Pep = using Equation (Exhibit 13-7)
2= 1107 pc/h 2= pcih
30 Va4 0 pc/h (Equation 13-14 or 13-17) 30r Vo pc/h (Equation 13-14 or 13-17)
IsVyorV, .,>2,700pc/h? []Yes No Is Vy0rV, 4, >2,700 pc/h? []Yes []No
IsVyorV, ., >1.5*V,,2 [Jyes [“INo IsViorV, ., >15*V,,2 [JYes []No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or
If Yes,\V,y, 13-19) If Yes,V,,, 13-19)
|Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 13-8
Vo 1434 | Exhibit 13-8 No  [Vro=Ve-Vr Exhibit 13-8
v Exhibit 13-
R 10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo 1434 Exhibit 13-8| 4600:All No Vio Exhibit 13-8 |
ILevel of Service Determination (if not F) Level of Service Determination (if not F)
D =5.475+0.00734 v 5 +0.0078 V., - 0.00627 L, Dy =4.252 + 0.0086 V,, - 0.009 L
Dg = 12.0 (pc/mifin) Dy = (pc/mifin)
LOS = B (Exhibit 13-2) LOS=  (Exhibit 13-2)
Speed Determination Speed Determination
M= 0.301 (Exibit 13-11) D,=  (Exhibit 13-12)
Se=  51.1 mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S,=  N/A mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S = 51.1 mph (Exhibit 13-13) S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
|General Information Site Information
Analyst AJR Freeway/Dir of Travel I-526 EB
IAgency or Company Atkins Junction 3340-EB On from US17 NB
Date Performed 712512014 Jurisdiction
Analysis Time Period AM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
[lyes [lon .
Acceleration Lane Length, L, 550 [Yes []on
No ] off Deceleration Lane Length L No Cox
Freeway Volume, V 825
Lop = ft Ramp Volume, Vg 24 Lgoun = ft
V. = veh/h Freeway Free-Flow Speed, S, 55.0 v, = veh/h
Ramp Free-Flow Speed, Scp 450
|Conversion to pc/h Under Base Conditions
v . _

(pclh) (Veh/hn) PHF Terrain %Truck %Rv Ty fp v = V/PHF x f,, x fp
Freeway 825 0.90 Level 7 0 0.966 1.00 949
Ramp 24 0.90 Level 4 0 0.980 1.00 27
UpStream
DownStream

Merge Areas Diverge Areas
Estimation of v ¢, Estimation of v,
Vi = Ve (Pey) Vi2 = Ve * (Ve - Vr)Pep
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pev = 1.000 using Equation (Exhibit 13-6) Pep = using Equation (Exhibit 13-7)
2= 949 pc/h 2= pcih
30 Va4 0 pc/h (Equation 13-14 or 13-17) 30r Vo pc/h (Equation 13-14 or 13-17)
IsVyorV, .,>2,700pc/h? []Yes No Is Vy0rV, 4, >2,700 pc/h? []Yes []No
IsVyorV, ., >1.5*V,,2 [Jyes [“INo IsViorV, ., >15*V,,2 [JYes []No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or
If Yes,\V,y, 13-19) If Yes,V,,, 13-19)
|Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 13-8
Vo 976 Exhibit 13-8 No  [Vro=Ve-Vr Exhibit 13-8
v Exhibit 13-
R 10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo 976 Exhibit 13-8| 4600:All No Vio Exhibit 13-8 |
ILevel of Service Determination (if not F) Level of Service Determination (if not F)
D =5.475+0.00734 v 5 +0.0078 V., - 0.00627 L, Dy =4.252 + 0.0086 V,, - 0.009 L
Dg = 9.6 (pc/mifin) Dy = (pc/mifin)
LOS = A (Exhibit 13-2) LOS=  (Exhibit 13-2)
Speed Determination Speed Determination
M= 0.282 (Exibit 13-11) D,=  (Exhibit 13-12)
Se=  51.3 mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S,=  N/A mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S = 51.3 mph (Exhibit 13-13) S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
|General Information Site Information
Analyst AJR Freeway/Dir of Travel I-526 EB
IAgency or Company Atkins Junction 3340-EB On from US17 NB
Date Performed 71252014 Jurisdiction
Analysis Time Period PM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
[lyes [lon .
Acceleration Lane Length, L, 550 [Yes []on
No ] off Deceleration Lane Length L No Cox
Freeway Volume, V 1257
Lop = ft Ramp Volume, Vg 32 Lgoun = ft
V. = veh/h Freeway Free-Flow Speed, S, 55.0 v, = veh/h
Ramp Free-Flow Speed, Scp 450
|Conversion to pc/h Under Base Conditions
v . _

(pclh) (Veh/hn) PHF Terrain %Truck %Rv Ty fp v = V/PHF x f,, x fp
Freeway 1257 0.90 Level 6 0 0.971 1.00 1439
Ramp 32 0.90 Level 3 0 0.985 1.00 36
UpStream
DownStream

Merge Areas Diverge Areas
Estimation of v ¢, Estimation of v,
Vi2 = Ve (Pey) Vig = Vg + (Ve - VR)Pep
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pev = 1.000 using Equation (Exhibit 13-6) Pep = using Equation (Exhibit 13-7)
2= 1439 pc/h 2= pcih
30 Va4 0 pc/h (Equation 13-14 or 13-17) 30r Vo pc/h (Equation 13-14 or 13-17)
IsVyorV, .,>2,700pc/h? []Yes No Is Vy0rV, 4, >2,700 pc/h? []Yes []No
IsVyorV, ., >1.5*V,,2 [Jyes [“INo IsViorV, ., >15*V,,2 [JYes []No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or
If Yes,\V,y, 13-19) If Yes,V,,, 13-19)
|Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 13-8
Vo 1475 | Exhibit 13-8 No  [Vro=Ve-Vr Exhibit 13-8
v Exhibit 13-
R 10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo 1475 Exhibit 13-8| 4600:All No Vio Exhibit 13-8 |
ILevel of Service Determination (if not F) Level of Service Determination (if not F)
D =5.475+0.00734 v 5 +0.0078 V., - 0.00627 L, Dy =4.252 + 0.0086 V,, - 0.009 L
Dg = 13.5 (pc/mifin) Dy = (pc/mifin)
LOS = B (Exhibit 13-2) LOS=  (Exhibit 13-2)
Speed Determination Speed Determination
M= 0.289 (Exibit 13-11) D,=  (Exhibit 13-12)
Se=  51.2mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S,=  N/A mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S = 51.2 mph (Exhibit 13-13) S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Site Information

Analyst AJR Freeway/Dir of Travel [-526 WB

Agency or Company Atkins Junction 4010-WB Off to US17 NB
Date Performed 7/25/2014 Jurisdiction

Analysis Time Period AM Peak Analysis Year 2018 Build - River Center Site

Project Description  Navy Base ICTF

Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Clyes [on -
Acceleration Lane Length, LA [Yes [Jon
No [Joff Deceleration Lane Length L 300 No o
Freeway Volume, V¢ 1051
Ly = ft Ramp Volume, Vg 305 Laown =t
v, = vehvh Freeway Free-Flow Speed, S¢ 55.0 vV, = veh/h
Ramp Free-Flow Speed, S5 45.0
Conversion to pc/h Under Base Conditions
\ , -
(pcih) (Veh/hr) PHF Terrain %Truck %Rv fav fp v = V/PHF x f,,, x fp
Freeway 1051 0.90 Level 7 0 0.966 1.00 1209
Ramp 305 0.90 Level 13 0 0.939 1.00 361
UpStream
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Viz = Ve (Pey) Vip = Vg + (Ve - Vr)Prp
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pew = using Equation (Exhibit 13-6) Pep = 1.000 using Equation (Exhibit 13-7)
1= pc/h 1= 1209 pc/h
30rVyas pc/h (Equation 13-14 or 13-17) 30rV, a4 0 pc/h (Equation 13-14 or 13-17)
IsVyorV, 5, >2,700 pc/h? []Yes [1No Is V3 0rV, 5, > 2,700 pc/h? [] Yes No
IsViorV, 2, >15"V,2 [JYes [INo IsVyorV, ., >15*V,,2 [JYes No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or 13-
If Yes,V12a 13-19) If Yes,V1251 19)
Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve 1209 Exhibit 13-8 4500 No
Veo Exhibit 13-8 Veo = Ve - VR 848 Exhibit 13-8 4500 No
Vr 361 Exhibit 13-10] 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Viiz Exhibit 13-8| Vio 1209 Exhibit 13-8 | 4400:All No
Level of Service Determination (if not F) Level of Service Determination (if not F)
Dg =5.475+0.00734 v 5 + 0.0078 V., - 0.00627 L, Dg =4.252 +0.0086 V,, - 0.009 L
Dg = (pc/mifln) Dy = 11.9 (pc/mi/ln)
LOS=  (Exhibit 13-2) LOS= B (Exhibit 13-2)
Speed Determination Speed Determination
Mg = (Exibit 13-11) D, = 0.330 (Exhibit 13-12)
Sg=  mph (Exhibit 13-11) Sg=  50.7 mph (Exhibit 13-12)
Sy= mph (Exhibit 13-11) So= N/A mph (Exhibit 13-12)
S = mph (Exhibit 13-13) S = 50.7 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Site Information

Analyst AJR Freeway/Dir of Travel [-526 WB
Agency or Company Atkins Junction 4010-WB Off to US17 NB
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Llyes [lon Acceleration Lane Length, L, Cyes [Jon
No [Joff Deceleration Lane Length L 300 No o
Freeway Volume, V¢ 1067
Ly = ft Ramp Volume, Vg 436 Laown =t
V = vehvh Freeway Free-Flow Speed, S¢ 55.0 vV, = veh/h
! Ramp Free-Flow Speed, Sp5 45.0
Conversion to pc/h Under Base Conditions
(pcih) (Vi e\rflh 0 PHF Terrain %Truck %Rv fav fp v = V/PHF x f,,, x fp
Freeway 1067 0.90 Level 6 0 0.971 1.00 1221
Ramp 436 0.90 Level 8 0 0.962 1.00 504
UpStream
DownStream
Merge Areas Diverge Areas

Estimation of Vyo

Estimation of Vio

Viz = Ve (Pry)

Leq = (Equation 13-6 or 13-7)

Pew = using Equation (Exhibit 13-6)
1= pc/h
30rVyas pc/h (Equation 13-14 or 13-17)

Is V0V, 4, > 2,700 pch? [ Yes []No
IsVy0rVys>15*V,,/2 [JYes [1No

Vi = Vg * (Vg - VRIPrp

Leq = (Equation 13-12 or 13-13)

Pep = 1.000 using Equation (Exhibit 13-7)
1= 1221 pc/h
3 0rV, o 0 pc/h (Equation 13-14 or 13-17)

Is V3 0rV, 5, > 2,700 pc/h? [] Yes No
IsVyorV, . >15*V,2 []Yes [¥INo

If Yes\V,, = 1p3c:_/1hg()Equation 13-16, 13-18, or I Yes\V,, = 1p9<:)/h (Equation 13-16, 13-18, or 13-
Capacity Checks Capacity Checks
Actual Capacity LOSF? Actual Capacity LOSF?
Ve 1221 Exhibit 13-8 4500 No
Veo Exhibit 13-8 Veg=Ve-Vg| 717 Exhibit 13-8 | 4500 No
Vr 504 Exhibit 13-10 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Viia Exhibit 13-§] Vi, 1221 Exhibit 13-8 | 4400:Al No

Level of Service Determination (if not F)

Level of Service Determination (if not F)

Dg =5.475+0.00734 v 5 + 0.0078 V., - 0.00627 L,
Dg = (pc/mifln)
LOS=  (Exhibit 13-2)

Dp, = 4.252 + 0.0086 V., - 0.009 L,
Dy = 12.1 (pc/mi/ln)
LOS= B (Exhibit 13-2)

Speed Determination

Speed Determination

M= (Exibit 13-11)

Se=  mph (Exhibit 13-11)
S,=  mph (Exhibit 13-11)
S=  mph (Exhibit 13-13)

D,=  0.343 (Exhibit 13-12)

Ss= 505 mph (Exhibit 13-12)
S;=  NIAmph (Exhibit 13-12)
S= 505 mph (Exhibit 13-13)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /-526 WB
IAgency or Company Atkins From/To ﬁOBﬁggSﬂ NB offto US17
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year g%B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [1Des.(N) []Planning Data
Flow Inputs
Volume, V 746 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 7
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fry = VI1+P(E1 - 1) + Pr(Eg - 110.966
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft flw mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 55.0 mph FFS 55.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
v, = (V or DDHV) / (PHF x N fy, 9
429 pc/h/in v, = (V or DDHV) / (PHF x N x fy,,,
X fp) 1) pc/h/in
S 55.0 mph s P o
: mp
D=v_ /S 7.8 c/mi/ln
P P D=v_ /S pc/mifin
LOS A P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
V' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13 . - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /-526 WB
Agency or Company Atkins From/To ﬁOBﬁggSﬂ NE off to UST7
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year g(i)t;B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [ |Des.(N) [|Planning Data
Flow Inputs
\Volume, V 631 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 6
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fry = VI1+P(E1 - 1) + Pr(Eg - 110.971
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 55.0 mph FFS 55.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
v, = (V or DDHV) / (PHF x N fy, 9
361 pc/h/in v, = (V or DDHV) / (PHF x N x f,,,,
X fp) 1) pc/h/in
S 55.0 mph s P o
: mp
D=v_ /S 6.6 c/mi/ln
P P D=v_ /S pc/mifin
LOS A P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed Ex, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
|General Information Site Information
Analyst AJR Freeway/Dir of Travel [-526 WB
IAgency or Company Atkins Junction 4020-WB On from US17 NB
Date Performed 712512014 Jurisdiction
Analysis Time Period AM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
[lyes [lon .
Acceleration Lane Length, L, 775 [Yes []on
No ] off Deceleration Lane Length L No Cox
Freeway Volume, V 746
Lop = ft Ramp Volume, Vg 907 Lgoun = ft
V. = veh/h Freeway Free-Flow Speed, S 55.0 v, = veh/h
Ramp Free-Flow Speed, Scp 25.0
|Conversion to pc/h Under Base Conditions
v . _

(pclh) (Veh/hn) PHF Terrain %Truck %Rv Ty fp v = V/PHF x f,, x fp
Freeway 746 0.90 Level 7 0 0.966 1.00 858
Ramp 907 0.90 Level 5 0 0.976 1.00 1033
UpStream
DownStream

Merge Areas Diverge Areas
Estimation of v ¢, Estimation of v,
Viz = Ve (Pry) Vi = Ve * (Ve - VR)Prp
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pev = 1.000 using Equation (Exhibit 13-6) Pep = using Equation (Exhibit 13-7)
2= 858 pc/h 2= pcih
30 Va4 0 pc/h (Equation 13-14 or 13-17) 30r Vo pc/h (Equation 13-14 or 13-17)
IsVyorV, .,>2,700pc/h? []Yes No Is Vy0rV, 4, >2,700 pc/h? []Yes []No
IsVyorV, ., >1.5*V,,2 [Jyes [“INo IsViorV, ., >15*V,,2 [JYes []No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or
If Yes,\V,y, 13-19) If Yes,V,,, 13-19)
|Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 13-8
Vo 1891 | Exhibit 13-8 No  [Vro=Ve-Vr Exhibit 13-8
v Exhibit 13-
R 10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo 1891 Exhibit 13-8| 4600:All No Vio Exhibit 13-8 |
ILevel of Service Determination (if not F) Level of Service Determination (if not F)
D =5.475+0.00734 v 5 +0.0078 V., - 0.00627 L, Dy =4.252 + 0.0086 V,, - 0.009 L
Dg = 14.9 (pc/mifin) Dy = (pc/mifin)
LOS = B (Exhibit 13-2) LOS=  (Exhibit 13-2)
Speed Determination Speed Determination
M= 0.308 (Exibit 13-11) D= (Exhibit 13-12)
Se=  51.0 mph (Exhibit 13-11) Sk=  mph (Exhibit 13-12)
S,=  N/A mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S = 51.0 mph (Exhibit 13-13) S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
|General Information Site Information
Analyst AJR Freeway/Dir of Travel [-526 WB
IAgency or Company Atkins Junction 4020-WB On from US17 NB
Date Performed 712512014 Jurisdiction
Analysis Time Period PM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
[lyes [lon .
Acceleration Lane Length, L, 775 [Yes []on
No ] off Deceleration Lane Length L No Cox
Freeway Volume, V 631
Lop = ft Ramp Volume, Vg 886 Lgoun = ft
V. = veh/h Freeway Free-Flow Speed, S 55.0 v, = veh/h
Ramp Free-Flow Speed, Scp 25.0
|Conversion to pc/h Under Base Conditions
v . _

(pclh) (Veh/hn) PHF Terrain %Truck %Rv Ty fp v = V/PHF x f,, x fp
Freeway 631 0.90 Level 6 0 0.971 1.00 722
Ramp 886 0.90 Level 4 0 0.980 1.00 1004
UpStream
DownStream

Merge Areas Diverge Areas
Estimation of v ¢, Estimation of v,
Viz = Ve (Pry) Vi = Ve * (Ve - VR)Prp
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pev = 1.000 using Equation (Exhibit 13-6) Pep = using Equation (Exhibit 13-7)
2= 722 pcih 2= pcih
30 Va4 0 pc/h (Equation 13-14 or 13-17) 30r Vo pc/h (Equation 13-14 or 13-17)
IsVyorV, .,>2,700pc/h? []Yes No Is Vy0rV, 4, >2,700 pc/h? []Yes []No
IsVyorV, ., >1.5*V,,2 [Jyes [“INo IsViorV, ., >15*V,,2 [JYes []No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or
If Yes,\V,y, 13-19) If Yes,V,,, 13-19)
|Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 13-8
Vo 1726 | Exhibit 13-8 No  [Vro=Ve-Vr Exhibit 13-8
v Exhibit 13-
R 10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo 1726 Exhibit 13-8| 4600:All No Vio Exhibit 13-8 |
ILevel of Service Determination (if not F) Level of Service Determination (if not F)
D =5.475+0.00734 v 5 +0.0078 V., - 0.00627 L, Dy =4.252 + 0.0086 V,, - 0.009 L
Dg = 13.6 (pc/mifin) Dy = (pc/mifin)
LOS = B (Exhibit 13-2) LOS=  (Exhibit 13-2)
Speed Determination Speed Determination
M= 0.304 (Exibit 13-11) D= (Exhibit 13-12)
Se=  51.0 mph (Exhibit 13-11) Sk=  mph (Exhibit 13-12)
S,=  N/A mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S = 51.0 mph (Exhibit 13-13) S = mph (Exhibit 13-13)
Copyright © 2012 University of Florida, All Rights Reserved HCS2010™  Version 6.41 Generated: 12/9/2014 9:38 AM
F-4008

file:///C:/Temp/r2kC8BE.tmp

12/9/2014



BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel I-526 WB
. 4030-US17 to
IAgency or Company Atkins From/To US17/Hungryneck
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year g%B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [ |Des.(N) [|Planning Data
Flow Inputs
Volume, V 1653 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 7
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fry = VI1+P(E1 - 1) + Pr(Eg - 110.966
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 55.0 mph FFS 55.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f, 9
’ 950 pc/h/in - v, = (V or DDHV) / (PHF x N x fi,,
x f)) pr ) pc/h/in
S 55.0 mph s P o
m
D = v, /'S 17.3 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS B P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel I-526 WB
, 4030-US17 to
IAgency or Company Atkins From/To US17/Hungryneck
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year g(i)t;B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [ |Des.(N) [|Planning Data
Flow Inputs
\Volume, V 1517 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 6
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fry = VI1+P1(Eq - 1) + Pr(Eg - 110.971
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft flw mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
EFS (;neasflureds) ; 55.0 mph FFS 55.0 mph
ase free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f, 9
’ 868 pc//in - |v, = (V or DDHV)/ (PHF x N x f,,
X fp) 1) pc/h/in
S 55.0 mph s P o
m
D = v, /'S 15.8 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS B P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

| RAMPS AND RAMP JUNCTIONS WORKSHEET
|General Information Site Information
Analyst AJR Freeway/Dir of Travel [-526 WB
Agency or Company Atkins Junction 4020-WB On from US17/Hungrynec
Date Performed 71252014 Jurisdiction
Analysis Time Period AM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Froeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
[lyes [loOn Acceleration Lane Length, L, 425 ClYes [J]On
No [ off Deceleration Lane Length L No Oof
Freeway Volume, V¢ 1653
L = ft Ramp Volume, Vg 867 Loun = ft
v = vehih Freeway Free-Flow Speed, S 55.0 vV, = veh/h
Ramp Free-Flow Speed, Scg 45.0
|Conversion to pc/h Under Base Conditions
(pc/h) (Ve\rqlhr) PHF Terrain %Truck %Rv fuv fs v = VIPHF x f,,, x f
Freeway 1653 0.90 Level 7 0 0.966 1.00 1901
Ramp 867 0.90 Level 25 0 0.889 1.00 1084
UpStream
DownStream
Merge Areas Diverge Areas
|[Estimation of v ;, Estimation of v,
Vig = Ve (Pey) Vi2= Ve * (Ve - Ve)Pp
Leq = (Equation 13-6 or 13-7) Lcq = (Equation 13-12 or 13-13)
Pev = 1.000 using Equation (Exhibit 13-6) Pep = using Equation (Exhibit 13-7)
2= 1901 pc/h 2= pcrh
301V 0 pc/h (Equation 13-14 or 13-17) 30r Vi pc/h (Equation 13-14 or 13-17)
Is V5 orV, 4, >2,700 pc/h? [] Yes No IsVsorV, 4, >2700pch? [JYes [INo
IsVyorV, a0 >15*V,)2 [JYes No IsVyorV, .,>15"V,,2 [Jyes [INo
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or
I Yes,V,,, 13-19) I Yes,Vyy, 13-19)
|Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 13-8
Vo 2985 | Exhibit 13-8 No  |Veo=Ve-Vgr Exhibit 13-8
Vv Exhibit 13-
R 10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Viio 2985 Exhibit 13-8| 4600:All No Vi, Exhibit 13-8 |
ILevel of Service Determination (if not F) Level of Service Determination (if not F)
D =5.475+0.00734 v +0.0078 V,, - 0.00627 L, Dy =4.252 + 0.0086 V,, - 0.009 L,
D = 25.6 (pc/mifln) Dg = (pc/mi/ln)
LOS = C (Exhibit 13-2) LOS = (Exhibit 13-2)
Speed Determination Speed Determination
Mg=  0.360 (Exibit 13-11) D= (Exhibit 13-12)
Se=  50.3 mph (Exhibit 13-11) Sr=  mph (Exhibit 13-12)
S)= N/A mph (Exhibit 13-11) 0" mph (Exhibit 13-12)
S = 50.3 mph (Exhibit 13-13) = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

| RAMPS AND RAMP JUNCTIONS WORKSHEET
|General Information Site Information
Analyst AJR Freeway/Dir of Travel [-526 WB
Agency or Company Atkins Junction 4020-WB On from US17/Hungrynec
Date Performed 71252014 Jurisdiction
Analysis Time Period PM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Froeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
[lyes [loOn Acceleration Lane Length, L, 425 ClYes [J]On
No [ off Deceleration Lane Length L No Oof
Freeway Volume, V¢ 1517
L, = ft Ramp Volume, V 1254 Loon =t
v = vehih Freeway Free-Flow Speed, S 55.0 vV, = veh/h
Ramp Free-Flow Speed, Scg 45.0
|Conversion to pc/h Under Base Conditions
(pc/h) (Ve\rqlhr) PHF Terrain %Truck %Rv fuv fs v = VIPHF x f,,, x f
Freeway 1517 0.90 Level 6 0 0.971 1.00 1736
Ramp 1254 0.90 Level 15 0 0.930 1.00 1498
UpStream
DownStream
Merge Areas Diverge Areas
|[Estimation of v ;, Estimation of v,
Vig = Ve (Pey) Vi2= Ve * (Ve - Ve)Pp
Leq = (Equation 13-6 or 13-7) Lcq = (Equation 13-12 or 13-13)
Pev = 1.000 using Equation (Exhibit 13-6) Pep = using Equation (Exhibit 13-7)
2= 1736 pc/h 2= pcrh
301V 0 pc/h (Equation 13-14 or 13-17) 30r Vi pc/h (Equation 13-14 or 13-17)
Is V5 orV, 4, >2,700 pc/h? [] Yes No IsVsorV, 4, >2700pch? [JYes [INo
IsVyorV, a0 >15*V,)2 [JYes No IsVyorV, .,>15"V,,2 [Jyes [INo
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or
I Yes,V,,, 13-19) I Yes,Vyy, 13-19)
|Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 13-8
Veo 3234 | Exhibit 13-8 No  |Veo=Ve-Vgr Exhibit 13-8
Vv Exhibit 13-
R 10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Viio 3234 Exhibit 13-8| 4600:All No Vi, Exhibit 13-8 |
ILevel of Service Determination (if not F) Level of Service Determination (if not F)
D =5.475+0.00734 v +0.0078 V,, - 0.00627 L, Dy =4.252 + 0.0086 V,, - 0.009 L,
D = 27.3 (pc/mifln) Dg = (pc/mi/ln)
LOS = C (Exhibit 13-2) LOS = (Exhibit 13-2)
Speed Determination Speed Determination
Mg=  0.382 (Exibit 13-11) D= (Exhibit 13-12)
Se=  50.0 mph (Exhibit 13-11) Sr=  mph (Exhibit 13-12)
S)= N/A mph (Exhibit 13-11) 0" mph (Exhibit 13-12)
S = 50.0 mph (Exhibit 13-13) = mph (Exhibit 13-13)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /-526 WB
IAgency or Company Atkins From/To zggg;aLl{Sﬂ/Hungry neck to
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year g%B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [ |Des.(N) [|Planning Data
Flow Inputs
\Volume, V 2520 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 9
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fry = VI1+P(E1 - 1) + Pr(Eg - 110.957
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft flw mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
v, = (V or DDHV) / (PHF x N fy, 9
1463 c/h/in v_=(V or DDHV)/ (PHF x N x f
p p HV
X fp) 1) pc/h/in
S 64.9 mph s P o
m
D = v, /'S 22.5 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS C P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /-526 WB
IAgency or Company Atkins From/To zggg;aLl{Sﬂ/Hungry neck to
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year g(i)t;B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [1Des.(N) []Planning Data
Flow Inputs
Volume, V 2771 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 7
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fry = VI1+P(E1 - 1) + Pr(Eg - 110.966
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft flw mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
v, = (V or DDHV) / (PHF x N fy, 9
1593 pc/h/in v, = (V or DDHV) / (PHF x N x fy,,,
X fp) 1) pc/h/in
S 64.5 mph s P o
m
D= v, /'S 24.7 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS C P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
V' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13 . - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Site Information

Analyst AJR Freeway/Dir of Travel [-526 WB
Agency or Company Atkins Junction 4060-WB Off to Long Point
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Llyes [lon Acceleration Lane Length, L, Cyes [Jon
No [Joff Deceleration Lane Length L 250 No o
Freeway Volume, V¢ 2520
Ly = ft Ramp Volume, Vg 516 Laown =t
V = vehvh Freeway Free-Flow Speed, S¢ 65.0 vV, = veh/h
! Ramp Free-Flow Speed, Sp5 45.0
Conversion to pc/h Under Base Conditions
(pcih) (Vi e\rflh 0 PHF Terrain %Truck %Rv fav fp v = V/PHF x f,,, x fp
Freeway 2520 0.90 Level 9 0 0.957 1.00 2926
Ramp 516 0.90 Level 17 0 0.922 1.00 622
UpStream
DownStream
Merge Areas Diverge Areas

Estimation of Vyo

Estimation of Vio

Viz = Ve (Pry)

Leq = (Equation 13-6 or 13-7)

Pew = using Equation (Exhibit 13-6)
1= pc/h
30rVyas pc/h (Equation 13-14 or 13-17)

Is V0V, 4, > 2,700 pch? [ Yes []No
IsVy0rVys>15*V,,/2 [JYes [1No

Vi = Vg * (Vg - VRIPrp

Leq = (Equation 13-12 or 13-13)

Pep = 1.000 using Equation (Exhibit 13-7)
1= 2926 pc/h
3 0rV, o 0 pc/h (Equation 13-14 or 13-17)

Is V3 0rV, 5, > 2,700 pc/h? [] Yes No
IsVyorV, . >15*V,2 []Yes [¥INo

If Yes\V,, = 1p3c:_/1hg()Equation 13-16, 13-18, or I Yes\V,, = 1p90)/h (Equation 13-16, 13-18, or 13-
Capacity Checks Capacity Checks
Actual Capacity LOSF? Actual Capacity LOSF?
Ve 2926 Exhibit 13-8 4700 No
Veo Exhibit 13-8 Veo=Ve-Vg| 2304 Exhibit 13-8 | 4700 No
Vr 622 Exhibit 13-10 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Viia Exhibit 13-§] Vi, 2926 Exhibit 13-8 | 4400:Al No

Level of Service Determination (if not F)

Level of Service Determination (if not F)

Dg =5.475+0.00734 v 5 + 0.0078 V., - 0.00627 L,
Dg = (pc/mifln)
LOS=  (Exhibit 13-2)

Dp, = 4.252 + 0.0086 V., - 0.009 L,
D= 27.2 (pc/mifin)
LOS=  C (Exhibit 13-2)

Speed Determination

Speed Determination

M= (Exibit 13-11)

Se=  mph (Exhibit 13-11)
S,=  mph (Exhibit 13-11)
S=  mph (Exhibit 13-13)

D,=  0.354 (Exhibit 13-12)

Ss= 569 mph (Exhibit 13-12)
S;=  NIAmph (Exhibit 13-12)
S= 569 mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Site Information

Analyst AJR Freeway/Dir of Travel [-526 WB
Agency or Company Atkins Junction 4060-WB Off to Long Point
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Llyes [lon Acceleration Lane Length, L, Cyes [Jon
No [Joff Deceleration Lane Length L 250 No o
Freeway Volume, V¢ 2771
Ly = ft Ramp Volume, Vg 177 Laown =t
V = vehvh Freeway Free-Flow Speed, S¢ 65.0 vV, = veh/h
! Ramp Free-Flow Speed, Sp5 45.0
Conversion to pc/h Under Base Conditions
(pcih) (Vi e\rflh 0 PHF Terrain %Truck %Rv fav fp v = V/PHF x f,,, x fp
Freeway 2771 0.90 Level 7 0 0.966 1.00 3187
Ramp 1177 0.90 Level 6 0 0.971 1.00 1347
UpStream
DownStream
Merge Areas Diverge Areas

Estimation of Vyo

Estimation of Vio

Viz = Ve (Pry)

Leq = (Equation 13-6 or 13-7)

Pew = using Equation (Exhibit 13-6)
1= pc/h
30rVyas pc/h (Equation 13-14 or 13-17)

Is V0V, 4, > 2,700 pch? [ Yes []No
IsVy0rVys>15*V,,/2 [JYes [1No

Vi = Vg * (Vg - VRIPrp

Leq = (Equation 13-12 or 13-13)

Pep = 1.000 using Equation (Exhibit 13-7)
1= 3187 pc/h
3 0rV, o 0 pc/h (Equation 13-14 or 13-17)

Is V3 0rV, 5, > 2,700 pc/h? [] Yes No
IsVyorV, . >15*V,2 []Yes [¥INo

If Yes\V,, = 1p3c:_/1hg()Equation 13-16, 13-18, or I Yes\V,, = 1p90)/h (Equation 13-16, 13-18, or 13-
Capacity Checks Capacity Checks
Actual Capacity LOSF? Actual Capacity LOSF?
Ve 3187 Exhibit 13-8 4700 No
Veo Exhibit 13-8 Veo=Ve-Vg| 1840 Exhibit 13-8 | 4700 No
Vr 1347 Exhibit 13-10 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Viia Exhibit 13-§] Vi, 3187 Exhibit 13-8 | 4400:Al No

Level of Service Determination (if not F)

Level of Service Determination (if not F)

Dg =5.475+0.00734 v 5 + 0.0078 V., - 0.00627 L,
Dg = (pc/mifln)
LOS=  (Exhibit 13-2)

Dp, = 4.252 + 0.0086 V., - 0.009 L,
D= 294 (pc/mifin)
LOS= D (Exhibit 13-2)

Speed Determination

Speed Determination

M= (Exibit 13-11)

Se=  mph (Exhibit 13-11)
S,=  mph (Exhibit 13-11)
S=  mph (Exhibit 13-13)

D,= 0419 (Exhibit 13-12)

Ss= 554 mph (Exhibit 13-12)
S;=  NIAmph (Exhibit 13-12)
S= 554 mph (Exhibit 13-13)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /-526 WB
IAgency or Company Atkins From/To iggg;:[,'t%%gg;Oﬁ to
Date Performed 4/25/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year g%B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [1Des.(N) []Planning Data
Flow Inputs
\Volume, V 2004 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 11
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fiy = VI1+P(E; - 1) + Pr(Eg - 110.948
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft flw mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f, 9
’ 1175 pc/h/in - |v, = (V or DDHV)/ (PHF x N x f,,
X fp) 1) pc/h/in
S 65.0 mph s P o
m
D = v, /'S 18.1 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS C P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
V' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13 . - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, v_ - Exhibits 11-2,
p
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /-526 WB
. 4065-LongPt Off to
IAgency or Company Atkins From/To LongPtEB On
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year g(i)t;B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [1Des.(N) []Planning Data
Flow Inputs
\Volume, V 1594 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 11
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fry = VI1+P1(Eq - 1) + PR(Eg - 110.948
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft flw mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f, 9
P 934 c/hiin v, = (V or DDHV)/(PHF x N x f
p p HV
X fp) 1) pc/h/in
S 65.0 mph s P o
m
D = v, /'S 14.4 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS B P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
V' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13 . - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
|General Information Site Information
Analyst AJR Freeway/Dir of Travel [-526 WB
IAgency or Company Atkins Junction 4070-WB On from Long Point EB
Date Performed 712512014 Jurisdiction
Analysis Time Period AM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
[lyes [lon .
Acceleration Lane Length, L, 950 [Yes []on
No ] off Deceleration Lane Length L No Cox
Freeway Volume, V 2004
Lop = ft Ramp Volume, Vg 601 Lgoun = ft
V. = veh/h Freeway Free-Flow Speed, S 65.0 v, = veh/h
Ramp Free-Flow Speed, Scp 25.0
|Conversion to pc/h Under Base Conditions
v . _

(pclh) (Veh/hn) PHF Terrain %Truck %Rv Ty fp v = V/PHF x f,, x fp
Freeway 2004 0.90 Level 11 0 0.948 1.00 2349
Ramp 601 0.90 Level 20 0 0.909 1.00 735
UpStream
DownStream

Merge Areas Diverge Areas
Estimation of v ¢, Estimation of v,
Vi2 = Ve (Pey) Vig = Vg + (Ve - VR)Pep
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pev = 1.000 using Equation (Exhibit 13-6) Pep = using Equation (Exhibit 13-7)
2= 2349 pc/h 2= pcih
30 Va4 0 pc/h (Equation 13-14 or 13-17) 30r Vo pc/h (Equation 13-14 or 13-17)
IsVyorV, .,>2,700pc/h? []Yes No Is Vy0rV, 4, >2,700 pc/h? []Yes []No
IsVyorV, ., >1.5*V,,2 [Jyes [“INo IsViorV, ., >15*V,,2 [JYes []No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or
If Yes,\V,y, 13-19) If Yes,V,,, 13-19)
|Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 13-8
Vo 3084 | Exhibit13-8 No  [Vro=Ve-Vr Exhibit 13-8
v Exhibit 13-
R 10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo 3084 Exhibit 13-8| 4600:All No Vio Exhibit 13-8 |
ILevel of Service Determination (if not F) Level of Service Determination (if not F)
D =5.475+0.00734 v 5 +0.0078 V., - 0.00627 L, Dy =4.252 + 0.0086 V,, - 0.009 L
Dg = 23.2 (pc/mifln) Dy = (pc/mifin)
LOS = C (Exhibit 13-2) LOS=  (Exhibit 13-2)
Speed Determination Speed Determination
M= 0.359 (Exibit 13-11) D= (Exhibit 13-12)
Se=  56.7 mph (Exhibit 13-11) Sk=  mph (Exhibit 13-12)
S,=  N/A mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S = 56.7 mph (Exhibit 13-13) S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
|General Information Site Information
Analyst AJR Freeway/Dir of Travel [-526 WB
IAgency or Company Atkins Junction 4070-WB On from Long Point EB
Date Performed 71252014 Jurisdiction
Analysis Time Period PM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
[lyes [lon .
Acceleration Lane Length, L, 950 [Yes []on
No ] off Deceleration Lane Length L No Cox
Freeway Volume, V 1594
Lop = ft Ramp Volume, Vg 668 Lgoun = ft
V. = veh/h Freeway Free-Flow Speed, S, 65.0 v, = veh/h
Ramp Free-Flow Speed, Scp 25.0
|Conversion to pc/h Under Base Conditions
v . _

(pclh) (Veh/hn) PHF Terrain %Truck %Rv Ty fp v = V/PHF x f,, x fp
Freeway 1594 0.90 Level 11 0 0.948 1.00 1869
Ramp 668 0.90 Level 15 0 0.930 1.00 798
UpStream
DownStream

Merge Areas Diverge Areas
Estimation of v ¢, Estimation of v,
Vi2 = Ve (Pey) Vig = Vg + (Ve - VR)Pep
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pev = 1.000 using Equation (Exhibit 13-6) Pep = using Equation (Exhibit 13-7)
2= 1869 pc/h 2= pcih
30 Va4 0 pc/h (Equation 13-14 or 13-17) 30r Vo pc/h (Equation 13-14 or 13-17)
IsVyorV, .,>2,700pc/h? []Yes No Is Vy0rV, 4, >2,700 pc/h? []Yes []No
IsVyorV, ., >1.5*V,,2 [Jyes [“INo IsViorV, ., >15*V,,2 [JYes []No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or
If Yes,\V,y, 13-19) If Yes,V,,, 13-19)
|Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 13-8
Vo 2667 |Exhibit 13-8 No  [Vro=Ve-Vr Exhibit 13-8
v Exhibit 13-
R 10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo 2667 Exhibit 13-8| 4600:All No Vio Exhibit 13-8 |
ILevel of Service Determination (if not F) Level of Service Determination (if not F)
D =5.475+0.00734 v 5 +0.0078 V., - 0.00627 L, Dy =4.252 + 0.0086 V,, - 0.009 L
Dg = 20.0 (pc/mifln) Dy = (pc/mifin)
LOS = B (Exhibit 13-2) LOS=  (Exhibit 13-2)
Speed Determination Speed Determination
M= 0.330 (Exibit 13-11) D,=  (Exhibit 13-12)
Se= 574 mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S,=  N/A mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S = 57.4 mph (Exhibit 13-13) S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
|General Information Site Information
Analyst AJR Freeway/Dir of Travel [-526 WB
IAgency or Company Atkins Junction 4080-WB On from Long Point WB
Date Performed 712512014 Jurisdiction
Analysis Time Period AM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
[lyes [lon .
Acceleration Lane Length, L, 1025 [Yes []on
No ] off Deceleration Lane Length L No Cox
Freeway Volume, V 2605
L, = ft Ramp Volume, Vi 1388 Loon = 1t
V. = veh/h Freeway Free-Flow Speed, S 65.0 v, = veh/h
Ramp Free-Flow Speed, Scp 450
|Conversion to pc/h Under Base Conditions
v . _

(pclh) (Veh/hn) PHF Terrain %Truck %Rv Ty fp v = V/PHF x f,, x fp
Freeway 2605 0.90 Level 11 0 0.948 1.00 3054
Ramp 1388 0.90 Level 5 0 0.976 1.00 1581
UpStream
DownStream

Merge Areas Diverge Areas
Estimation of v ¢, Estimation of v,
Vi2 = Ve (Pey) Vig = Vg + (Ve - VR)Pep
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pev = 1.000 using Equation (Exhibit 13-6) Pep = using Equation (Exhibit 13-7)
2= 3054 pc/h 2= pcih
30 Va4 0 pc/h (Equation 13-14 or 13-17) 30r Vo pc/h (Equation 13-14 or 13-17)
IsVyorV, .,>2,700pc/h? []Yes No Is Vy0rV, 4, >2,700 pc/h? []Yes []No
IsVyorV, ., >1.5*V,,2 [Jyes [“INo IsViorV, ., >15*V,,2 [JYes []No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or
If Yes,\V,y, 13-19) If Yes,V,,, 13-19)
|Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 13-8
Vo 4635  |Exhibit 13-8 No  [Vro=Ve-Vr Exhibit 13-8
v Exhibit 13-
R 10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo 4635 Exhibit 13-8| 4600:All Yes Vio Exhibit 13-8 |
ILevel of Service Determination (if not F) Level of Service Determination (if not F)
D =5.475+0.00734 v 5 +0.0078 V., - 0.00627 L, Dy =4.252 + 0.0086 V,, - 0.009 L
Dg = 34.5 (pc/mifln) Dy = (pc/mifin)
LOS = D (Exhibit 13-2) LOS=  (Exhibit 13-2)
Speed Determination Speed Determination
M= 0.631 (Exibit 13-11) D= (Exhibit 13-12)
Se=  50.5 mph (Exhibit 13-11) Sk=  mph (Exhibit 13-12)
S,=  N/A mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S = 50.5 mph (Exhibit 13-13) S = mph (Exhibit 13-13)
Copyright © 2012 University of Florida, All Rights Reserved HCS2010™  Version 6.41 Generated: 12/9/2014 9:49 AM
F-4021

file:///C:/Temp/r2k74F4 .tmp

12/9/2014



RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
|General Information Site Information
Analyst AJR Freeway/Dir of Travel [-526 WB
IAgency or Company Atkins Junction 4080-WB On from Long Point WB
Date Performed 712512014 Jurisdiction
Analysis Time Period PM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
[lyes [lon .
Acceleration Lane Length, L, 1025 [Yes []on
No ] off Deceleration Lane Length L No Cox
Freeway Volume, V 2262
Lop = ft Ramp Volume, Vg 1007 Lgoun = ft
V. = veh/h Freeway Free-Flow Speed, S, 65.0 v, = veh/h
Ramp Free-Flow Speed, Scp 450
|Conversion to pc/h Under Base Conditions
v . _

(pclh) (Veh/hn) PHF Terrain %Truck %Rv Ty fp v = V/PHF x f,, x fp
Freeway 2262 0.90 Level 11 0 0.948 1.00 2652
Ramp 1007 0.90 Level 6 0 0.971 1.00 1152
UpStream
DownStream

Merge Areas Diverge Areas
Estimation of v ¢, Estimation of v,
Vi = Ve (Pey) Vi2 = Ve * (Ve - Vr)Pep
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pev = 1.000 using Equation (Exhibit 13-6) Pep = using Equation (Exhibit 13-7)
2= 2652 pc/h 2= pcih
30 Va4 0 pc/h (Equation 13-14 or 13-17) 30r Vo pc/h (Equation 13-14 or 13-17)
IsVyorV, .,>2,700pc/h? []Yes No Is Vy0rV, 4, >2,700 pc/h? []Yes []No
IsVyorV, ., >1.5*V,,2 [Jyes [“INo IsViorV, ., >15*V,,2 [JYes []No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or
If Yes,\V,y, 13-19) If Yes,V,,, 13-19)
|Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 13-8
Vo 3804 | Exhibit13-8 No  [Vro=Ve-Vr Exhibit 13-8
v Exhibit 13-
R 10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo 3804 Exhibit 13-8| 4600:All No Vio Exhibit 13-8 |
ILevel of Service Determination (if not F) Level of Service Determination (if not F)
D =5.475+0.00734 v 5 +0.0078 V., - 0.00627 L, Dy =4.252 + 0.0086 V,, - 0.009 L
Dg = 28.2 (pc/mifln) Dy = (pc/mifin)
LOS = D (Exhibit 13-2) LOS=  (Exhibit 13-2)
Speed Determination Speed Determination
Mg = 0.404 (Exibit 13-11) D, = (Exhibit 13-12)
Se=  55.7 mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S,=  N/A mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S = 55.7 mph (Exhibit 13-13) S = mph (Exhibit 13-13)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /-526 WB
IAgency or Company Atkins From/To ,‘_f,g%? -Long Point to Island
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year g%B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [1Des.(N) []Planning Data
Flow Inputs
\Volume, V 3993 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 11
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fiy = VI1+P(E; - 1) + Pr(Eg - 110.948
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f, 9
’ 2340 pc//in - |v, = (V or DDHV)/ (PHF x N x f,,
X fp) 1) pc/h/in
S 52.5 mph s P o
m
D= v, /'S 44.6 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS E P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
V' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13 . - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /-526 WB
IAgency or Company Atkins From/To ,‘_f,g%? -Long Point to Island
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year g(i)t;B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [1Des.(N) []Planning Data
Flow Inputs
\Volume, V 3269 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 11
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fiy = VI1+P(E; - 1) + Pr(Eg - 110.948
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft flw mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f, 9
P 1916 c/hiin v, = (V or DDHV)/(PHF x N x f
p p HV
X fp) 1) pc/h/in
S 61.2 mph S P .
m
D = v, /'S 31.3 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS D P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
V' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13 . - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
General Information Site Information
Analyst AJR Freeway/Dir of Travel [-526 WB
Agency or Company Atkins Junction 4100-WB Off to Island Park
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Llyes [lon Acceleration Lane Length, L, Cyes [Jon
No [Joff Deceleration Lane Length L 775 No o
Freeway Volume, V¢ 3993
Ly = ft Ramp Volume, Vg 1099 Laown =t
V = vehvh Freeway Free-Flow Speed, S¢ 65.0 vV, = veh/h
! Ramp Free-Flow Speed, Sco 25.0
Conversion to pc/h Under Base Conditions
\ , -
(pcih) (Veh/hr) PHF Terrain %Truck %Rv fav fp v = V/PHF x f,,, x fp
Freeway 3993 0.90 Level 11 0 0.948 1.00 4681
Ramp 1099 0.90 Level 10 0 0.952 1.00 1282
UpStream
DownStream
Merge Areas Diverge Areas
Estimation of v, Estimation of v,
Viz = Ve (Pry) Vig=Vr + (Ve - VR)Prp
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pew = using Equation (Exhibit 13-6) Pep = 1.000 using Equation (Exhibit 13-7)
1= pc/h 1= 4681 pc/h
30rVyas pc/h (Equation 13-14 or 13-17) 30rV, a4 0 pc/h (Equation 13-14 or 13-17)
IsVyorV, 5, >2,700 pc/h? []Yes [1No Is V3 0rV, 5, > 2,700 pc/h? [] Yes No
IsViorV, 2, >15"V,2 [JYes [INo IsVyorV, ., >15*V,,2 [JYes No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or 13-
If Yes,V12a 13-19) If Yes.,V1251 19)
Capacity Checks Capacity Checks
Actual Capacity LOSF? Actual Capacity LOSF?
Ve 4681 Exhibit 13-8 4700 No
Veo Exhibit 13-8 Veo =Ve-Vgr| 3399 Exhibit 13-8 4700 No
Vr 1282 Exhibit 13-10] 1900 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Viiz Exhibit 13-8| Vio 4681 Exhibit 13-8 | 4400:All Yes

Level of Service Determination (if not F)

Level of Service Determination (if not F)

Dg =5.475+0.00734 v 5 + 0.0078 V., - 0.00627 L,
Dg = (pc/mifln)
LOS=  (Exhibit 13-2)

Dp, = 4.252 + 0.0086 V., - 0.009 L,
D= 37.5 (pc/mifin)
LOS= E (Exhibit 13-2)

Speed Determination

Speed Determination

M= (Exibit 13-11)

Se=  mph (Exhibit 13-11)
S,=  mph (Exhibit 13-11)
S=  mph (Exhibit 13-13)

D,= 0673 (Exhibit 13-12)

Ss= 495 mph (Exhibit 13-12)
S;=  NIAmph (Exhibit 13-12)
S=  49.5mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Site Information

Analyst AJR Freeway/Dir of Travel [-526 WB
Agency or Company Atkins Junction 4100-WB Off to Island Park
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
[lyes  [lOn Acceleration Lane Length, L, CYes [lOn
No [Joff Deceleration Lane Length L 775 No Mo
Freeway Volume, V¢ 3269
Ly = ft Ramp Volume, Vi 595 Laown =t
V = vehvh Freeway Free-Flow Speed, S¢ 65.0 vV, = veh/h
! Ramp Free-Flow Speed, Sco 25.0
Conversion to pc/h Under Base Conditions
(pcih) (Vi e\rflh 0 PHF Terrain %Truck %Rv fav fp v = V/PHF x f,,, x fp
Freeway 3269 0.90 Level 11 0 0.948 1.00 3832
Ramp 595 0.90 Level 16 0 0.926 1.00 714
UpStream
DownStream
Merge Areas Diverge Areas

Estimation of Vyo

Estimation of Vio

Viz = Ve (Pry)

Leq = (Equation 13-6 or 13-7)

Pew = using Equation (Exhibit 13-6)
1= pc/h
30rVyas pc/h (Equation 13-14 or 13-17)

Is V0V, 4, > 2,700 pch? [ Yes []No
IsVy0rVys>15*V,,/2 [JYes [1No

Vi = Vg * (Vg - VRIPrp

Leq = (Equation 13-12 or 13-13)

Pep = 1.000 using Equation (Exhibit 13-7)
1= 3832 pc/h
3 0rV, o 0 pc/h (Equation 13-14 or 13-17)

Is V3 0rV, 5, > 2,700 pc/h? [] Yes No
IsVyorV, . >15*V,2 []Yes [¥INo

If Yes\V,, = 1p3c:_/1hg()Equation 13-16, 13-18, or I Yes\V,, = 1p90)/h (Equation 13-16, 13-18, or 13-
Capacity Checks Capacity Checks
Actual Capacity LOSF? Actual Capacity LOSF?
Ve 3832 Exhibit 13-8 4700 No
Veo Exhibit 13-8 Veg=Ve-Vg| 3118 Exhibit 13-8 | 4700 No
Vr 714 Exhibit 13-10 1900 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Viia Exhibit 13-§] Vi, 3832 Exhibit 13-8 | 4400:Al No

Level of Service Determination (if not F)

Level of Service Determination (if not F)

Dg =5.475+0.00734 v 5 + 0.0078 V., - 0.00627 L,
Dg = (pc/mifln)
LOS=  (Exhibit 13-2)

Dp, = 4.252 + 0.0086 V., - 0.009 L,
D= 30.2 (pc/mifin)
LOS= D (Exhibit 13-2)

Speed Determination

Speed Determination

M= (Exibit 13-11)

Se=  mph (Exhibit 13-11)
S,=  mph (Exhibit 13-11)
S=  mph (Exhibit 13-13)

D,= 0622 (Exhibit 13-12)

Ss=  50.7 mph (Exhibit 13-12)
S;=  NIAmph (Exhibit 13-12)
S= 507 mph (Exhibit 13-13)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /-526 WB
IAgency or Company Atkins From/To ‘3705 -Is. Pk Off to s. Pk
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year g%B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [ |Des.(N) [|Planning Data
Flow Inputs
\Volume, V 2894 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 11
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fry = VI1+P1(Eq - 1) + PR(Eg - 110.948
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f, 9
’ 1696 pc/h/in - |v, = (V or DDHV)/ (PHF x N x f,,
X fp) 1) pc/h/in
S 63.8 mph s P o
m
D = v, /'S 26.6 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS D P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed E,, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /-526 WB
IAgency or Company Atkins From/To ‘3705 -Is. Pk Off to s. Pk
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year g(i)t;B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [1Des.(N) []Planning Data
Flow Inputs
\Volume, V 2674 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 11
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fiy = VI1+P(E; - 1) + Pr(Eg - 110.948
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f, 9
’ 1567 pc/h/in - |v, = (V or DDHV)/ (PHF x N x f,,
X fp) 1) pc/h/in
S 64.6 mph s P o
m
D= v, /'S 24.3 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS C P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed Ex, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
|General Information Site Information
Analyst AJR Freeway/Dir of Travel [-526 WB
IAgency or Company Atkins Junction 4110-WB On from Island Park Dr
Date Performed 71252014 Jurisdiction
Analysis Time Period AM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
[lves []on Acceleration Lane Length, L, 1400 CYes [JOn
No ] off Deceleration Lane Length L No Cox
Freeway Volume, V 2894
Lop = ft Ramp Volume, Vg 543 Lgoun = ft
V. = veh/h Freeway Free-Flow Speed, S, 65.0 v, = veh/h
Ramp Free-Flow Speed, Scp 450
|Conversion to pc/h Under Base Conditions
v . _

(pclh) (Veh/hn) PHF Terrain %Truck %Rv Ty fp v = V/PHF x f,, x fp
Freeway 2894 0.90 Level 11 0 0.948 1.00 3392
Ramp 543 0.90 Level 6 0 0.971 1.00 621
UpStream
DownStream

Merge Areas Diverge Areas
Estimation of v ¢, Estimation of v,
Vi = Ve (Pey) Vi2 = Ve * (Ve - Vr)Pep
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pev = 1.000 using Equation (Exhibit 13-6) Pep = using Equation (Exhibit 13-7)
2= 3392 pc/h 2= pcih
30 Va4 0 pc/h (Equation 13-14 or 13-17) 30r Vo pc/h (Equation 13-14 or 13-17)
IsVyorV, .,>2,700pc/h? []Yes No Is Vy0rV, 4, >2,700 pc/h? []Yes []No
IsVyorV, ., >1.5*V,,2 [Jyes [“INo IsViorV, ., >15*V,,2 [JYes []No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or
If Yes,\V,y, 13-19) If Yes,V,,, 13-19)
|Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 13-8
Vo 4013 |Exhibit 13-8 No  [Vro=Ve-Vr Exhibit 13-8
v Exhibit 13-
R 10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo 4013 Exhibit 13-8| 4600:All No Vio Exhibit 13-8 |
ILevel of Service Determination (if not F) Level of Service Determination (if not F)
D =5.475+0.00734 v 5 +0.0078 V., - 0.00627 L, Dy =4.252 + 0.0086 V,, - 0.009 L
Dg = 27.7 (pc/mifln) Dy = (pc/mifin)
LOS = C (Exhibit 13-2) LOS=  (Exhibit 13-2)
Speed Determination Speed Determination
M= 0.411 (Exibit 13-11) D,=  (Exhibit 13-12)
Se=  55.6 mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S,=  N/A mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S = 55.6 mph (Exhibit 13-13) S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
|General Information Site Information
Analyst AJR Freeway/Dir of Travel [-526 WB
IAgency or Company Atkins Junction 4110-WB On from Island Park Dr
Date Performed 71252014 Jurisdiction
Analysis Time Period PM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
[lves []on Acceleration Lane Length, L, 1400 CYes [JOn
No ] off Deceleration Lane Length L No Cox
Freeway Volume, V 2674
Lop = ft Ramp Volume, Vg 630 Lgoun = ft
V. = veh/h Freeway Free-Flow Speed, S, 65.0 v, = veh/h
Ramp Free-Flow Speed, Scp 450
|Conversion to pc/h Under Base Conditions
v . _

(pclh) (Veh/hn) PHF Terrain %Truck %Rv Ty fp v = V/PHF x f,, x fp
Freeway 2674 0.90 Level 11 0 0.948 1.00 3135
Ramp 630 0.90 Level 5 0 0.976 1.00 718
UpStream
DownStream

Merge Areas Diverge Areas
Estimation of v ¢, Estimation of v,
Vi2 = Ve (Pey) Vig = Vg + (Ve - VR)Pep
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pev = 1.000 using Equation (Exhibit 13-6) Pep = using Equation (Exhibit 13-7)
2= 3135 pc/h 2= pcih
30 Va4 0 pc/h (Equation 13-14 or 13-17) 30r Vo pc/h (Equation 13-14 or 13-17)
IsVyorV, .,>2,700pc/h? []Yes No Is Vy0rV, 4, >2,700 pc/h? []Yes []No
IsVyorV, ., >1.5*V,,2 [Jyes [“INo IsViorV, ., >15*V,,2 [JYes []No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or
If Yes,\V,y, 13-19) If Yes,V,,, 13-19)
|Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 13-8
Vo 3853 | Exhibit13-8 No  [Vro=Ve-Vr Exhibit 13-8
v Exhibit 13-
R 10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo 3853 Exhibit 13-8| 4600:All No Vio Exhibit 13-8 |
ILevel of Service Determination (if not F) Level of Service Determination (if not F)
D =5.475+0.00734 v 5 +0.0078 V., - 0.00627 L, Dy =4.252 + 0.0086 V,, - 0.009 L
Dg = 26.4 (pc/mifln) Dy = (pc/mifin)
LOS = C (Exhibit 13-2) LOS=  (Exhibit 13-2)
Speed Determination Speed Determination
M= 0.379 (Exibit 13-11) D,=  (Exhibit 13-12)
Se=  56.3 mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S,=  N/A mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S = 56.3 mph (Exhibit 13-13) S = mph (Exhibit 13-13)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel I-526 WB
, 4120-
IAgency or Company Atkins From/To IslandParktoClementsFerry
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year §%8 Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [1Des.(N) []Planning Data
Flow Inputs
\Volume, V 3437 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 10
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fy = VI1+P(E1 - 1) + Pr(Eg - 110.952
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f, 9
P 2005 c/hiin v, = (V or DDHV)/(PHF x N x f
p p HV
X fp) 1) pc/h/in
S 59.8 mph s P o
m
D = v, /'S 33.5 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS D P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed Ex, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel I-526 WB
, 4120-
IAgency or Company Atkins From/To IslandParktoClementsFerry
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year §%8 Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [1Des.(N) []Planning Data
Flow Inputs
\Volume, V 3304 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 9
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fry = VI1+P(E1 - 1) + Pr(Eg - 110.957
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 65.0 mph FFS 65.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f, 9
’ 1918 pc/h/in - v, = (V or DDHV) / (PHF x N x fi,,
x f)) pr ) pc/h/in
S 61.2 mph S P .
m
D = v, /'S 31.3 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS D P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed Ex, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Site Information

Analyst AJR Freeway/Dir of Travel [-526 WB
Agency or Company Atkins Junction 4130-WB Off to Clements Ferry
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Llyes [lon Acceleration Lane Length, L, Cyes [Jon
No [Joff Deceleration Lane Length L 240 No o
Freeway Volume, V¢ 3437
Ly = ft Ramp Volume, Vi, 444 Laoun = ft
V = vehvh Freeway Free-Flow Speed, S¢ 60.0 vV, = veh/h
! Ramp Free-Flow Speed, Sp5 45.0
Conversion to pc/h Under Base Conditions
(pcih) (Vi e\rflh 0 PHF Terrain %Truck %Rv fav fp v = V/PHF x f,,, x fp
Freeway 3437 0.90 Level 10 0 0.952 1.00 4010
Ramp 444 0.90 Level 17 0 0.922 1.00 535
UpStream
DownStream
Merge Areas Diverge Areas

Estimation of Vyo

Estimation of Vio

Viz = Ve (Pry)

Leq = (Equation 13-6 or 13-7)

Pew = using Equation (Exhibit 13-6)
1= pc/h
30rVyas pc/h (Equation 13-14 or 13-17)

Is V0V, 4, > 2,700 pch? [ Yes []No
IsVy0rVys>15*V,,/2 [JYes [1No

Vi = Vg * (Vg - VRIPrp

Leq = (Equation 13-12 or 13-13)

Pep = 1.000 using Equation (Exhibit 13-7)
1= 4010 pc/h
3 0rV, o 0 pc/h (Equation 13-14 or 13-17)

Is V3 0rV, 5, > 2,700 pc/h? [] Yes No
IsVyorV, . >15*V,2 []Yes [¥INo

If Yes\V,, = 1p3c:_/1hg()Equation 13-16, 13-18, or I Yes\V,, = 1p90)/h (Equation 13-16, 13-18, or 13-
Capacity Checks Capacity Checks
Actual Capacity LOSF? Actual Capacity LOSF?
Ve 4010 Exhibit 13-8 4600 No
Veo Exhibit 13-8 Veo=Ve-Vg| 3475 Exhibit 13-8 | 4600 No
Vr 535 Exhibit 13-10 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Viia Exhibit 13-§] Vi, 4010 Exhibit 13-8 | 4400:Al No

Level of Service Determination (if not F)

Level of Service Determination (if not F)

Dg =5.475+0.00734 v 5 + 0.0078 V., - 0.00627 L,
Dg = (pc/mifln)
LOS=  (Exhibit 13-2)

Dp, = 4.252 + 0.0086 V., - 0.009 L,
D= 36.6 (pc/mi/ln)
LOS= E (Exhibit 13-2)

Speed Determination

Speed Determination

M= (Exibit 13-11)

Se=  mph (Exhibit 13-11)
S,=  mph (Exhibit 13-11)
S=  mph (Exhibit 13-13)

D,=  0.346 (Exhibit 13-12)

Ss= 538 mph (Exhibit 13-12)
S;=  NIAmph (Exhibit 13-12)
S=  538mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET

General Information

Site Information

Analyst AJR Freeway/Dir of Travel [-526 WB
Agency or Company Atkins Junction 4130-WB Off to Clements Ferry
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
Llyes [lon Acceleration Lane Length, L, Cyes [Jon
No [Joff Deceleration Lane Length L 240 No o
Freeway Volume, V¢ 3304
Ly = ft Ramp Volume, Vg 368 Laown =t
V = vehvh Freeway Free-Flow Speed, S¢ 60.0 vV, = veh/h
! Ramp Free-Flow Speed, Sp5 45.0
Conversion to pc/h Under Base Conditions
(pcih) (Vi e\rflh 0 PHF Terrain %Truck %Rv fav fp v = V/PHF x f,,, x fp
Freeway 3304 0.90 Level 9 0 0.957 1.00 3836
Ramp 368 0.90 Level 17 0 0.922 1.00 444
UpStream
DownStream
Merge Areas Diverge Areas

Estimation of Vyo

Estimation of Vio

Viz = Ve (Pry)

Leq = (Equation 13-6 or 13-7)

Pew = using Equation (Exhibit 13-6)
1= pc/h
30rVyas pc/h (Equation 13-14 or 13-17)

Is V0V, 4, > 2,700 pch? [ Yes []No
IsVy0rVys>15*V,,/2 [JYes [1No

Vi = Vg * (Vg - VRIPrp

Leq = (Equation 13-12 or 13-13)

Pep = 1.000 using Equation (Exhibit 13-7)
1= 3836 pc/h
3 0rV, o 0 pc/h (Equation 13-14 or 13-17)

Is V3 0rV, 5, > 2,700 pc/h? [] Yes No
IsVyorV, . >15*V,2 []Yes [¥INo

If Yes\V,, = 1p3c:_/1hg()Equation 13-16, 13-18, or I Yes\V,, = 1p9<:)/h (Equation 13-16, 13-18, or 13-
Capacity Checks Capacity Checks
Actual Capacity LOSF? Actual Capacity LOSF?
Ve 3836 Exhibit 13-8 4600 No
Veo Exhibit 13-8 Veo=Ve-Vg| 3392 Exhibit 13-8 | 4600 No
Vr 444 Exhibit 13-10 2100 No
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Viia Exhibit 13-§] Vi, 3836 Exhibit 13-8 | 4400:Al No

Level of Service Determination (if not F)

Level of Service Determination (if not F)

Dg =5.475+0.00734 v 5 + 0.0078 V., - 0.00627 L,
Dg = (pc/mifln)
LOS=  (Exhibit 13-2)

Dp, = 4.252 + 0.0086 V., - 0.009 L,
D= 35.1 (pc/mifin)
LOS= E (Exhibit 13-2)

Speed Determination

Speed Determination

M= (Exibit 13-11)

Se=  mph (Exhibit 13-11)
S,=  mph (Exhibit 13-11)
S=  mph (Exhibit 13-13)

D,=  0.338 (Exhibit 13-12)

Ss= 539 mph (Exhibit 13-12)
S;=  NIAmph (Exhibit 13-12)
S= 539 mph (Exhibit 13-13)
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /-526 WB
IAgency or Company Atkins From/To éLSS-C/Ferry Off to ClFerry
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year g%B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [ |Des.(N) [|Planning Data
Flow Inputs
\Volume, V 2993 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 12
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fry = VI1+P(E1 - 1) + Pr(Eg - 110.943
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 60.0 mph FFS 60.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f, 9
’ 1763 pc//in - |v, = (V or DDHV)/ (PHF x N x f,,
X fp) 1) pc/h/in
S 59.5 mph s P o
m
D= v, /'S 29.6 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS D P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed Ex, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /-526 WB
IAgency or Company Atkins From/To éLSS-C/Ferry Off to ClFerry
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year g(i)t;B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [ |Des.(N) [|Planning Data
Flow Inputs
\Volume, V 2936 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 12
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fry = VI1+P(E1 - 1) + Pr(Eg - 110.943
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 60.0 mph FFS 60.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f, 9
’ 1729 pc//in - |v, = (V or DDHV)/ (PHF x N x f,,
X fp) 1) pc/h/in
S 59.7 mph s P o
m
D= v, /'S 29.0 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS D P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed Ex, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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FREEWAY RAMP ADD OR DROP LANE ANALYSIS

General Information
Date Performed: 7/25/2014 Freeway/Direction I-526 WB
Analysis Year 2018 Build-River Center Site Junction From Clements Ferry
Analysis Time Period: AM Peak Segment ID 4140
Project Description: Navy Base ICTF
Inputs
Freeway Freeway
Upstream of Downstream of

Ramp Ramp Ramp
Number of Lanes, N 2 3 1
Free-Flow Speed, FFS (mph) 60 60 45
Volume, V (veh/h) 2,993 4,017 1,024
Driver Population, fp 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, Pt 12% 12% 20%
%RVs, Pg 0% 0% 0%

Performance Measures
Freeway Freeway
Upstream Downstream

Ramp Ramp Ramp
Heavy Vehicle Adjustment Factor, fyy 0.94 0.94 0.91
Demand Flow Rate, v, (pc/h/In) 1,763 1,577 1,252
Capacity Flow Rate, c (pc/h/In) 2,300 2,300 2,100
v/c ratio 0.77 0.69 0.60
Density, Dyp (pc/mi/ln) 30.9 27.6 21.9
LoS D o o

Formulas and Reference Material

fv =

DMD =

Basic Freeway Segments
Max Service Flow Rates

Capacity
FFS (mi/h) (pc/h/In)
75 2,400
70 2,400
65 2,350
60 2,300
55 2,250

Source: HCM 2010, Exhibit 11-17

1

1+ P(E1-1)+PRr(Eg-1)

\Y

PHF*N*f,*fp

0.0175%v;

N

Ramp Roadways Max
Service Flow Rates

Capacity

FFS (mi/h) (pc/h/In)
>50 2,200
>40-50 2,100
>30-40 2,000
>20-30 1,900
<20 1,800

Source: HCM 2010, Exhibit 13-10

F-4037

HCM 2010, Equation 11-3

HCM 2010, Equation 11-2

HCM 2010, Equation 13-26

Diverge LOS Thresholds

LOS

Density
(pc/mi/ln)

<10

>10-20

>20-28

>28-35

m(O|O|®|>

>35

F

v/c>1

Source: HCM 2010, Exhibit 13-2



FREEWAY RAMP ADD OR DROP LANE ANALYSIS

General Information
Date Performed: 7/25/2014 Freeway/Direction I-526 WB
Analysis Year 2018 Build-River Center Site Junction From Clements Ferry
Analysis Time Period: PM Peak Segment ID 4140
Project Description: Navy Base ICTF
Inputs
Freeway Freeway
Upstream of Downstream of
Ramp Ramp Ramp

Number of Lanes, N 2 3 1
Free-Flow Speed, FFS (mph) 60 60 45
Volume, V (veh/h) 2,936 3,315 379
Driver Population, fp 1 1 1
General Terrain Level Level Level
Peak Hour Factor, PHF 0.90 0.90 0.90
%Trucks and Buses, Pt 12% 12% 45%
%RVs, Pg 0% 0% 0%

Performance Measures

Freeway Freeway

Upstream Downstream

Ramp Ramp Ramp

Heavy Vehicle Adjustment Factor, fyy 0.94 0.94 0.82
Demand Flow Rate, v, (pc/h/In) 1,729 1,301 516
Capacity Flow Rate, c (pc/h/In) 2,300 2,300 2,100
v/c ratio 0.75 0.57 0.25
Density, Dyp (pc/mi/ln) 30.3 22.8 9.0
LoS D o A

Formulas and Reference Material

fv =

DMD =

Basic Freeway Segments
Max Service Flow Rates

Capacity
FFS (mi/h) (pc/h/In)
75 2,400
70 2,400
65 2,350
60 2,300
55 2,250

Source: HCM 2010, Exhibit 11-17

1

1+ P(E1-1)+PRr(Eg-1)

\Y

PHF*N*f,*fp

0.0175%v;

N

Ramp Roadways Max
Service Flow Rates

HCM 2010, Equation 11-3

HCM 2010, Equation 11-2

HCM 2010, Equation 13-26

Diverge LOS Thresholds

LOS

Density
(pc/mi/ln)

<10

>10-20

>20-28

Capacity

FFS (mi/h) (pc/h/In)
>50 2,200
>40-50 2,100
>30-40 2,000
>20-30 1,900
<20 1,800

>28-35

Source: HCM 2010, Exhibit 13-10

m(O|O|®|>

>35

F

v/c>1

F-4038
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /-526 WB
. 4150-ClementsFerry to
IAgency or Company Atkins From/To Virginia
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year g%B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [1Des.(N) []Planning Data
Flow Inputs
\Volume, V 4017 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 12
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fry = VI1+P(E1 - 1) + Pr(Eg - 110.943
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 60.0 mph FFS 60.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f, 9
’ 2366 pc/h/in - v, = (V or DDHV) / (PHF x N x fi,,
x f)) pr ) pc/h/in
S 49.3 mph s P o
m
D = v, /'S 47.9 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS F P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed Ex, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, v_ - Exhibits 11-2,
p
DDHYV - Directional design hour volume 11-3

Copyright © 2012 University of Florida, All Rights Reserved

HCS 2010™  Version 6.41 Generat

F-4039

file:///C:/Temp/f2kBF1E.tmp

ed: 12/9/2014 9:59 AM

12/9/2014




BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /-526 WB
IAgency or Company Atkins From/To ;l/ljrg(i),;icalementsFerry to
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year g(i)t;B Build - River Center
Project Description Navy Base ICTF
Oper.(LOS) [1Des.(N) []Planning Data
Flow Inputs
\Volume, V 3315 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 12
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
fo 1.00 Er 1.2
E; 1.5 fry = VI1+P(E1 - 1) + Pr(Eg - 110.943
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 60.0 mph FFS 60.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x f, 9
’ 1952 pc//in - |v, = (V or DDHV)/ (PHF x N x f,,
X fp) 1) pc/h/in
S 57.7 mph S P .
m
D= v, /'S 33.8 pc/mi/ln P .
D=v_ /S pc/mi/ln
LOS D P
Required Number of Lanes, N
[Glossary Factor Location
N - Number of lanes S - Speed Ex, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E, - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow |° .
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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FREEWAY WEAVING WORKSHEET

Navy Base ICTF

Page 1 of 1

FREEWAY WEAVING WORKSHEET
|General Information Site Information
anlnyft/com an ﬁtJlfi{ns Freeway/Dir of Travel I-526 WB
gency pany \Weaving Segment Location 4160 - Virginia to Rhett

Pate Performed 712512014 Analysis Year 2018 Build - River Center Site
Analysis Time Period AM Peak y

Project Description Navy Base ICTF

[Inputs

\Weaving configuration One-Sided

\Weaving number of lanes, N 3 §?egen\;lzntr:¥igr)1?mum speed. S Freew?é
\Weaving segment length, L 1415ft y . P "M

Freeway free-flow speed, FFS 60 mph Freevyay maximum capacity, Ci, 2300

Terrain type Level
[Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E; Exr fuy fo v (pc/h)

Ve 2977 0.90 14 0 1.5 1.2 0.935 1.00 3539

e 104 0.90 68 0 1.5 1.2 0.746 1.00 155

Ver 1040 0.90 14 0 1.5 1.2 0.935 1.00 1236
Vier 36 0.90 68 0 1.5 1.2 0.746 1.00 54

Vw 3593 = 4984

Viv 1391

VR 0.279

[Configuration Characteristics

Minimum maneuver lanes, N, 2c |Minimum weaving lane changes, LC,,, 1391 Ic/h
Interchange density, ID 0.7 int/mi |Weaving lane changes, LC,, 1570 Ic/h
Minimum RF lane changes, LC,. Tlclpc |Non-weaving lane changes, LC,, 929 Ich
Minimum FR lane changes, LC_, Tlc/pc |Total lane changes, LC, 2499 Ich
Minimum RR lane changes, LC. Ic/pc [Non-weaving vehicle index, 356
Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 4984 pclh Weaving intensity factor, W 0.354
Weaving segment v/c ratio 0.831 |Average weaving speed, S, 48.2 mph
Weaving segment density, D 38.1 pc/mi/in |Average non-weaving speed, Sy, 42.0 mph
Level of Service, LOS E  |Maximum weaving length, L, 5361 ft
[Notes

a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of
Chapter 13, "Freeway Merge and Diverge Segments".

b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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FREEWAY WEAVING WORKSHEET

Navy Base ICTF

Page 1 of 1

FREEWAY WEAVING WORKSHEET
|General Information Site Information
anlnyft/com an ﬁtJlfi{ns Freeway/Dir of Travel I-526 WB
gency pany \Weaving Segment Location 4160 - Virginia to Rhett

Pate Performed 712512014 Analysis Year 2018 Build - River Center Site
Analysis Time Period PM Peak y

Project Description Navy Base ICTF

[Inputs

\Weaving configuration One-Sided

\Weaving number of lanes, N 3 §?egen\;lzntr:¥igr)1?mum speed. S Freew?é
\Weaving segment length, L 1415ft y . P " TMIN

Freeway free-flow speed, FFS 60 mph Freevyay maximum capacity, Ci, 2300

Terrain type Level
[Conversions to pc/h Under Base Conditions
V (veh/h) PHF Truck (%) RV (%) E; Exr fuy fo v (pc/h)

Ve 2315 0.90 13 0 1.5 1.2 0.939 1.00 2739

e 579 0.90 13 0 1.5 1.2 0.939 1.00 685

Ver 1000 0.90 13 0 1.5 1.2 0.939 1.00 1183
Vier 251 0.90 10 0 1.5 1.2 0.952 1.00 293

Vw 3032 = 4900

Viv 1868

VR 0.381

[Configuration Characteristics

Minimum maneuver lanes, N, 2c |Minimum weaving lane changes, LC,,, 1868 Ic/h
Interchange density, ID 0.7 int/mi |Weaving lane changes, LC,, 2047 Ichh
Minimum RF lane changes, LC,. Tlclpc |Non-weaving lane changes, LC,, 814 Ich
Minimum FR lane changes, LC., Tlc/pc |Total lane changes, LC, 2861 Ic/h
Minimum RR lane changes, LC. Ic/pc [Non-weaving vehicle index, 300
Weaving Segment Speed, Density, Level of Service, and Capacity

Weaving segment flow rate, v 4900 pc/h Weaving intensity factor, W 0.394
Weaving segment capacity, c,, 5389 veh/h Weaving segment speed, S 41.6 mph
Weaving segment v/c ratio 0.854 |Average weaving speed, S, 47.3 mph
Weaving segment density, D 39.3 pc/mi/in |Average non-weaving speed, Sy, 38.7 mph
Level of Service, LOS E |[Maximum weaving length, L, 6471 ft
[Notes

a. Weaving segments longer than the calculated maximum length should be treated as isolated merge and diverge areas using the procedures of
Chapter 13, "Freeway Merge and Diverge Segments".

b. For volumes that exceed the weaving segment capacity, the level of service is "F".
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BASIC FREEWAY WORKSHEET
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BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /-526 WB
Agency or Company Atkins From/To 4165-Rhett Off to Rhett On
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year é%é; Build - River Center
Project Description  Navy Base ICTF
Oper.(LOS) [ I Des.(N) [|Planning Data
Flow Inputs
\Volume, V 3081 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 15
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
f 1.00 Er 1.2
E; 1.5 fiy = VI1+P(E1 - 1) + Pr(Eg - 110.930
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 60.0 mph FFS 60.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
V.= (V or DDHV) / (PHF x N x 9
’ 1840 pc/h/in - |v, = (V or DDHV)/ (PHF x N x f,,
X fp) 1) pc/h/in
S 59.0 mph s P o
m
D = v, /'S 31.2 pc/mi/ln P .
D=v_/S pc/mi/ln
LOS D P
Required Number of Lanes, N
|Glossary Factor Location
N - Number of lanes S - Speed Er, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E; - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow [P L
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET

Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /-526 WB
Agency or Company Atkins From/To 4165-Rhett Off to Rhett On
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year é%é; Build - River Center
Project Description  Navy Base ICTF
Oper.(LOS) [ I Des.(N) [|Planning Data
Flow Inputs
\Volume, V 2894 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 14
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
f 1.00 Er 1.2
E; 1.5 fiyy = VI1+PL(E1 - 1) + Pr(Eg - 110.935
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 60.0 mph FFS 60.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
v, = (V or DDHV) / (PHF x N fy, 9
1720 pc/h/in v, = (V or DDHV) / (PHF x N x fy,,,
X fp) 1) pc/h/in
S 59.7 mph s P o
m
D= v, /'S 28.8 pc/mi/ln P .
D=v_/S pc/mi/ln
LOS D P
Required Number of Lanes, N
|Glossary Factor Location
N - Number of lanes S - Speed Er, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E; - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow [P L
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
|General Information Site Information
Analyst AJR Freeway/Dir of Travel [-526 WB
IAgency or Company Atkins Junction 4170-WB On from Rhett
Date Performed 71252014 Jurisdiction
Analysis Time Period AM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
[lyes [lon .
Acceleration Lane Length, L, 625 [Yes []on
No ] off Deceleration Lane Length L No Cox
Freeway Volume, V 3081
Lop = ft Ramp Volume, Vg 719 Lgoun = ft
V. = veh/h Freeway Free-Flow Speed, S, 60.0 v, = veh/h
Ramp Free-Flow Speed, Scp 450
|Conversion to pc/h Under Base Conditions
v . _

(pclh) (Veh/hn) PHF Terrain %Truck %Rv Ty fp v = V/PHF x f,, x fp
Freeway 3081 0.90 Level 15 0 0.930 1.00 3680
Ramp 719 0.90 Level 7 0 0.966 1.00 827
UpStream
DownStream

Merge Areas Diverge Areas
Estimation of v ¢, Estimation of v,
Vi = Ve (Pey) Vi2 = Ve * (Ve - Vr)Pep
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pev = 1.000 using Equation (Exhibit 13-6) Pep = using Equation (Exhibit 13-7)
2= 3680 pc/h 2= pcih
30 Va4 0 pc/h (Equation 13-14 or 13-17) 30r Vo pc/h (Equation 13-14 or 13-17)
IsVyorV, .,>2,700pc/h? []Yes No Is Vy0rV, 4, >2,700 pc/h? []Yes []No
IsVyorV, ., >1.5*V,,2 [Jyes [“INo IsViorV, ., >15*V,,2 [JYes []No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or
If Yes,\V,y, 13-19) If Yes,V,,, 13-19)
|Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 13-8
Vo 4507 | Exhibit 13-8 No  [Vro=Ve-Vr Exhibit 13-8
v Exhibit 13-
R 10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo 4507 Exhibit 13-8| 4600:All No Vio Exhibit 13-8 |
ILevel of Service Determination (if not F) Level of Service Determination (if not F)
D =5.475+0.00734 v 5 +0.0078 V., - 0.00627 L, Dy =4.252 + 0.0086 V,, - 0.009 L
Dg = 36.3 (pc/mifln) Dy = (pc/mifin)
LOS = E (Exhibit 13-2) LOS=  (Exhibit 13-2)
Speed Determination Speed Determination
M= 0.618 (Exibit 13-11) D,=  (Exhibit 13-12)
Se= 489 mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S,=  N/A mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S = 48.9 mph (Exhibit 13-13) S = mph (Exhibit 13-13)
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RAMPS AND RAMP JUNCTIONS WORKSHEET

Page 1 of 1

RAMPS AND RAMP JUNCTIONS WORKSHEET
|General Information Site Information
Analyst AJR Freeway/Dir of Travel [-526 WB
IAgency or Company Atkins Junction 4170-WB On from Rhett
Date Performed 71252014 Jurisdiction
Analysis Time Period PM Peak Analysis Year 2018 Build - River Center Site
Project Description  Navy Base ICTF
Inputs
Upstream Adj Ramp Freeway Number of Lanes, N 2 Downstream Adj
Ramp Number of Lanes, N 1 Ramp
[lyes [lon .
Acceleration Lane Length, L, 625 [Yes []on
No ] off Deceleration Lane Length L No Cox
Freeway Volume, V 2894
Lop = ft Ramp Volume, Vg 589 Lgoun = ft
V. = veh/h Freeway Free-Flow Speed, S, 60.0 v, = veh/h
Ramp Free-Flow Speed, Scp 450
|Conversion to pc/h Under Base Conditions
v . _

(pclh) (Veh/hn) PHF Terrain %Truck %Rv Ty fp v = V/PHF x f,, x fp
Freeway 2894 0.90 Level 14 0 0.935 1.00 3441
Ramp 589 0.90 Level 7 0 0.966 1.00 677
UpStream
DownStream

Merge Areas Diverge Areas
Estimation of v ¢, Estimation of v,
Vi = Ve (Pey) Vi2 = Ve * (Ve - Vr)Pep
Leq = (Equation 13-6 or 13-7) Leq = (Equation 13-12 or 13-13)
Pev = 1.000 using Equation (Exhibit 13-6) Pep = using Equation (Exhibit 13-7)
2= 3441 pc/h 2= pcih
30 Va4 0 pc/h (Equation 13-14 or 13-17) 30r Vo pc/h (Equation 13-14 or 13-17)
IsVyorV, .,>2,700pc/h? []Yes No Is Vy0rV, 4, >2,700 pc/h? []Yes []No
IsVyorV, ., >1.5*V,,2 [Jyes [“INo IsViorV, ., >15*V,,2 [JYes []No
- pc/h (Equation 13-16, 13-18, or - pc/h (Equation 13-16, 13-18, or
If Yes,\V,y, 13-19) If Yes,V,,, 13-19)
|Capacity Checks Capacity Checks
Actual Capacity LOS F? Actual Capacity LOS F?
Ve Exhibit 13-8
Vo 4118 |Exhibit 13-8 No  [Vro=Ve-Vr Exhibit 13-8
v Exhibit 13-
R 10
Flow Entering Merge Influence Area Flow Entering Diverge Influence Area
Actual Max Desirable Violation? Actual Max Desirable Violation?
Vo 4118 Exhibit 13-8| 4600:All No Vio Exhibit 13-8 |
ILevel of Service Determination (if not F) Level of Service Determination (if not F)
D =5.475+0.00734 v 5 +0.0078 V., - 0.00627 L, Dy =4.252 + 0.0086 V,, - 0.009 L
Dg = 33.4 (pc/mifln) Dy = (pc/mifin)
LOS= D (Exhibit 13-2) LOS=  (Exhibit 13-2)
Speed Determination Speed Determination
M= 0.504 (Exibit 13-11) D,=  (Exhibit 13-12)
Se= 509 mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S,=  N/A mph (Exhibit 13-11) Sg=  mph (Exhibit 13-12)
S = 50.9 mph (Exhibit 13-13) S = mph (Exhibit 13-13)
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BASIC FREEWAY WORKSHEET
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BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /-526 WB
Agency or Company Atkins From/To 4180-Rhett to Rivers
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period AM Peak Analysis Year é%é; Build - River Center
Project Description  Navy Base ICTF
Oper.(LOS) [1Des.(N) []Planning Data
Flow Inputs
\Volume, V 3800 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 15
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Up/Down %
[Calculate Flow Adjustments
f 1.00 Er 1.2
E; 1.5 fiy = VI1+P(E1 - 1) + Pr(Eg - 110.930
Speed Inputs Calc Speed Adj and FFS
Lane Width ft
Rt-Side Lat. Clearance ft f mph
Number of Lanes, N 2 flo mph
Total Ramp Density, TRD ramps/mi | TRD Adjustment mph
FFS (measured) 55.0 mph FFS 55.0 mph
Base free-flow Speed,
BFFS mph
[LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) Desian LOS
esign
v, = (V or DDHV) / (PHF x N fy, 9
2269 pc/h/in v, = (V or DDHV) / (PHF x N x fy,,,
X fp) 1) pc/h/in
S 49.6 mph s P o
m
D= v, /'S 45.8 pc/mi/ln P .
D=v_/S pc/mi/ln
LOS F P
Required Number of Lanes, N
|Glossary Factor Location
N - Number of lanes S - Speed Er, - Exhibits 11-10, 11-12 f,y - Exhibit 11-8
' - Hourly volume D - Density E; - Exhibits 11-10, 11-11, 11-13  f,, - Exhibit 11-9
v, - Flow rate ' FFS - Free-flow speed f - Page 11-18 TRD - Page 11-11
LOS - Level of service BFFS - Base free-flow [P L
speed LOS, S, FFS, V- Exhibits 11-2,
DDHYV - Directional design hour volume 11-3
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BASIC FREEWAY WORKSHEET
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BASIC FREEWAY SEGMENTS WORKSHEET
General Information |Site Information
Analyst AJR Highway/Direction of Travel /-526 WB
Agency or Company Atkins From/To 4180-Rhett to Rivers
Date Performed 7/25/2014 Jurisdiction
Analysis Time Period PM Peak Analysis Year é%é; Build - River Center
Project Description  Navy Base ICTF
Oper.(LOS) [1Des.(N) []Planning Data
Flow Inputs
\Volume, V 3483 ve